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The number that identiflej the station inthis summary is an AWl Master Station Cata-log number. This number is comprised of theWHO number with the addition of a suffixzero; or, in cases where there Is no desig-nated WMO number, a $-digit number createdin agreement vith Wo rule., plus a sixthqualifying digit. These numbers (also re-ferred to as DATIAY or UMAC umbers)uniquely Identify each of more than 15,000reporting stations around the world.
This is the provenance of the number(e.g., MSC 999999) which will appear onfuture OL-A standard products.
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iW1RUpm 11111CAL, REVISED UNIFORM SUMMARY
OF SURFACE WEATHER OBSERVATIONS

HOURLY OBSERVATIONS
Nmwiy obuservation are defined a these record or record-apecimi obeervatione reoed at ickodeled boarIntletvala.

DAILY OBSERVATIONS
tuftly abservatiixma are .elected from oll data recorded am reporting form and ombined Lots; amry ofth io my chem-aUes. (select"d from
record-opectal, local, sumay of tbe dolt rewrkn, *ae.)

DESCRIPTION OF SUMMARIES
Preceding each section Is a brief description of the dots comriing each pert of the Ravised Vaiftru Ruwy of Swfea Weather Obseervations,
and thme wonner of preenutat ion. Tabuations are apered from homwly end dally obeervations;eore by etaU aoperated by the U. 8. Ow-

vices and acme foreign @etam muing elailar reporting practices. 2
Union* othmerwise noted the. foilodmnj .iries oe Included for thia atatloat
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SNOWPAtt MEAN & £ DI00V. i
SNOW DEPT"H IDUI. WEI RM DE. PS

IllATTIE HUMIDITY
PAIC SURFACE WINDS

PART D CE11LING VERSUS VISIBILITY PART U STATION PRESSUIRE

SXTCOVER SEA LEVUl POESSURE
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,TAYOt. 4O ON SUNMA. STA'.Q ".m WAIL??D OO Ot "9&0 9" IF? I CALL $60% W MU WU 01

727450 MUM7~ IAP, Ml N 46 50 jW021Tu1 1430 mm 72745

STATION LOCATION ANDINSTRUMENTATION HISTORY ___

NOOKS TWpt a Too LOCATION (LVAIN011 IR
OF CEOhRPNICAL LOCATION A WUE OF -LATIIUSI IASBTU( pit

LOCAION__________ STAION rue To riuIRli I. WCase.

1. wilimson-jonscnlP, Duluth19M NB Jan 48 Dec 63 N146 50 W 092 11 1417 1423 24
2. Duluth lAM, M9 NB Dec 63 Oct 75 Satem Sun Sams Same 24
3. sawnsS Oct 75 Fab 82 Sams Sun Sane 1430 24
4. Sans Fb 82 Ypy 8 3 Sams San 1430 Sams 24

Lsein coANI LOCATION TAHSIl of~ TI O f a

1 Jan 48 l located on the roof of hanga. Windial Nown 55 ft
10 Apr 5

2 11lApr Sans F0 1 l~e 53 ft
to 6fl02

21 Juin
3 22 Hyb 1. Sans sam Nam sml

to 2. Mouinted an the grouind of the P20C 11 21 ft
28 Sep field.

4 29 Sep 1. Sage sumt Non Sat
to 2. San sotn r312 San

Doc 71
S - 83 1. Satn Sml Same u (ovter)

USAF9TAC .', 0-19 (OLA) ..gvies town.. OF THIS room£5 hot sef. CeuaWhs uI~ ncK51
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V S AIR POA
ZNIS~OKMAL TUCUICAL

APPLICA!Im cam

PART A WEATHER CONDITIONS
£This summary Is apercntage frequency occurrence of various atmospheric phenommna and obstruction@ to vision,

1. By month and annual, all hours and yeaws oambinied.

2. By mouth, all years combined, by standard 3-bour groups.

A percent value of ".0" In ibese tables Inic~tates lase thru .05 percent, wbicb Is ummaL,j only on* occurrence.
The various phenomena, includedi In each category' on thbe form are listed below:

Thunerstrms- All reported occurrences of thunderstorm, toroado, and waterspout.'

Rain seador drizule - All liquid precipitation, fslling to the ground, not freezing.

Freeingrainm Lr foez~a dizzl (gze)- Precipitation falling in liquid form, but freezing an contact

ano tm r seetI Ie n los)- Included are snow, snow pellets, sleet, snow grains, ice crystals, and ice
peletsfrm onW sd late. (Snow pellets also known as soft hall)

Ba__ Ocrrneoal__smlblreIcldd
Of Obervations with prcillitation - Included In this category are the observations whmamn or

M a o tteaoepsoesocre.snino thna tyerprecipitation may be reported In the m

babe MA/or base - Occurrees ar sanke, base, or combinationsofskeadb" *Inle.

ba ior -o - Jainid we bloving dust, Moigad dust.

Ocatinmed an RAees

A-TA



Blo!2as snw Ti Is if reported, Is not shown ini a separate category on this form, but Is lacluA lai
the omptaton ercntae o Obervations with Obstructions to Vision, below.

Percentage of observations with obstructions to vision - Included in this category afe the observations *san
one or sore of the above obstructions to vision occuarred. Since more than one type or obstruction ay be

reotdIn the same observation, the sum of the individual categories mny exceed the percentage total
Golus Also, although precipitation may reduce visibility, It is not considered an obstruction to vision
for purpose* of this sumry; therefore, the percentage total or obstructions to vision need not reflect the
total observations with reduced visibility.

4t,4
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SL1IAL CLINATOL06SYBRANCH -

AIR CATHR SRVICNACWEATHER CONDITIONS

r 72745 DULUTH IAP MR 73-62 JAN

STTIN TAIO NNEYEARS, OT
PENCENTASE FREWERCI Of OCCUUNCE Of WEATHER

CONDITIONS FRON HOURLY 9SCIVATIOS

MO~ OR HNE.RAIN FREEZIG ISNOW SOF SMOKE 40_IDUST 11 OF ON 1 TOTAL
MONTHHOUR TO~MS AND/OR RAIN & /011 AND/OR NAIL ORS WITH FOG AND/OR ANDOR WITH 0OW7 NO. OF

-LST) SOM DRIZZLEI DRIZZLE SLEET PUCI. ~ 4AZE SNOW SAND TO VISION [ 0as.
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GLOBAL CLIMATOLOGY BRANCH
USAFETAC

2 I aMHEATHER SERVICEIAC WEATHER CONDITIONS

? 2?45 DULUTH ZAP NX 3S FEB

PERCENTAGE FREQUENCY Of OCCURRErNCE Of MArTgc

HU THNE-RAIN MREZING SHOW IS OF SWIMORCE KOI DUST O O 0 TOTAL
MONTH HUS ThNE-AND/ORt RAIN R, /OR AND/OR MAX 005 WITH OG AND/OR AND/ORt WITH OUST NO0. OF(L.S.T.) STORMS DRIZZLE DRIZZL.E SLEET FRECP HAZIE HO SAND TO VISION 013,
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- GLOBAL CLINATOL06Y BRANCHUSFEA
2 AIR WEATHER SERVICEINAC WEATHER CONDITIONS

727415 DULUTH ZAP MN 73-82 MAR

STATION STATION NAME YEARSMOT

PERCENTASE FREQUENCY Of OCCURRENCE OF WEATHER
CONDITIONS FROM HOURLY OBSERVATIONS

HUSTUDRAN. -FREEZING SNOW ~ OF SMOKE DUST % OF OS TOTAL
MONTH /OUR THUNDER HALI LWN N/tWT BTN.O

(L.S.T.) STORMS AWORAN&/RADO HIL05WITH FOG AND/ORt SOWGADO ~H0S O 1
DRIZZLE DRIZZLE SLEET FRWPr MA OW SAND TO VISON 065.

-Rxw52u- OR! 1.8 -T.- n. -- r.- '-r.uT YWiY

Wuu be -L & ,*4R 51 ar%&bI IU 3041'l

1. T7 7.11~T~ ~ . -rrw - 3. V4

I~= a nU -- I" 9164o 14.1 1.1 - 7-.1 got

zi-zl &I Soo zoz les 30 1601 3.01 18.21 90

TOTALS - 7.1z. Ile .3*9 iZe - U3
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GLOBAL CLIMATOLOGY BRANCH
USAFETAC

2 AIR WEATHER SERVICE/MAC WEATHER CONDITIONS
t

72745 DULUTH IAP "M 73-82 APR

STATION STATION NAME YEARS

PERCENTAGE FREQUENCY OF OCCURRENCE OF WEATHER
CONDITIONS FROM HOURLY OBSERVATIONS

HOUS HUNER tOUST % OF OSS TOTAL

RAIN FREEZING SNOW % OF SMOKE
O,(L. STOR AND/OR RAIN &/OR AND/OR HAIL OIS WITH FOG AND/OR LOWING AND/OR WiTH OBST NO. OF

ST RM DRIZZLE DRIZZLE SLEET PRECIP. HAZE SNOW SAND TO VISION Oils.PRw 00-0 BZ Si .8 S1 11e .3 12z. 675

ub-us 04 10b 09 Tel 1o09 1601 TI el T7.8 889

iu~r. 3 U7R~~T -Y 7 T11 * -- U3 14.j YFT

t. V-l o lob0 *3J 5-01' Sqe 9Z06 lob 07 . l0

11-17 eZ le ellqeg' 109 08 lo lol1 11.9 8

' 1-zu 05 9o *0Jqg 1 lzo8 vaZ DO 0 10.8 817

,'~6* SolZ 961 oll lS o ' q 8 9.9 51 T1L
(

TOTALS
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GLOBAL CLIHATOLOGY BRANCH

USAFETAC
2 AIR WEATHER SERVICE/MAC WEATHER CONDITIONS

T2T45 DULUTH ZiAP MN 73-82 MAY

STATION STATION NAME YEARS

PERCENTAGE FREQUENCY OF OCCURRENCE OF WEATHER
CONDITIONS FROM HOURLY OBSERVATIONS

HOURS THUNDER. RAIN FREEZING SNOW % OF SMORE IN DUST , OF 015 TOTAL

MONTH (L.S.T.) STORMS AND/OR RAIN & /OR AND/OR HAIL O15 WITH FOG AND/OR LOWN AND/OR WTH BST NO. OF

S M IZZLE DRIZZLE SLEET PRECIP. HAZE SHOW SAND TO VISION O6.

MAY - ~ ~ 031 11.1 1NoD o- 14-3 9uv

u1- 11.. 10.1 2. OF 90

tI.

u9-11 03 110 Ott,111710 61o 0

- I'D 96 10.2 10.0 l8 11.8 910

18-T 0 9 11 100 1.7 1200 DT-

21-23 i1 1.7 .11.0 11.2 .3 11.s 903

(

- - iu.Ut leo TO 11es 1Zo9 lT1 - 19.2 T2SSk
TOTALS 
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GLOBAL CLINATOLOGY BRANCH
US AFCT AC

2 AIR WEATHER SERVICE/HhC WEATHER CONDITIONS

727415 DULUTH ZAP MN 73-62 JUN

S-T-ATI-ON STATION NAME YEARSMOT

PERCENTAGE FREQUENCY OF OCCURRENCE OF WEATHER
CONDITIONS FROM HOURLY OBSERVATIONS

RAIN FREEZING SNOW % OF SMOKE DUST % OF ORS TOTA

MONT HUS THUSTORS AND, OR RAIN A /ORt AND/OR NAIL ORS WITH FOG SL/O OWING AND/ORt WITH 01ST NO OF
I DRIZZLE DRIZZLE SLEET PRIECIP. MAZE SAND TO VISION 0n.

--U 0fizb 0 1 V -Ty3T --. 139in 873

w9 90 1. - -nV- -- so -- --*-

15-1 IL Ii. ei. -7 *1 11.7 3720

U ~~~USAPTAC 010(0.* mmwI*imm
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GLOBAL CLIMATOLOSY BRANCHUSFEA
2 AIR WEATHER SERVICEIMAC WEATHER CONDITIONS

72795 DULUTH ZAP RN 73-S2 JUL

__TAINSTATION NAME YEARS Y

PERCENTAGE FREOUECY Of OCCURRENCE OF WEATHER

HOR TUDRAIN,"f FREEZING SNOW %OF SMOKE DUST % OF 055 TOTAL
MONTH HUSTUDRANORRAIN &/OR AND/OR NAIL OBS WITH FOG AND/OR SLOWING AND/OR WITH 01ST NO. OF(L.S.T.) STORMS DRIZZLE DRIZZLE SLEET FREO!. HAZE H SAND TO VISION 055.

uwr1.... .1T .a ns Tii..-
Tu-- -L; -a--f 30. * t0 ot tols 1

li-zof lol 6., 6*7 7.75 32 109 905

( 2_T3 obf T13 -_ o --- 3_T vU IUT

USAMRAC 0-1O4LO.A. J PawwAui@swap* Up m m Me asu
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GLOBAL CLINATOLOSY BRANCH
US AFET AC

2 AIR WEATHER SERVICEf9AC W AHRCNIIN

72745 DULUTH IAP "N 73-82 A UG
STATION STATION NAME YEARS MONTH

PERCENTAGE FREQUENCY OF OCCURRENCE Of WEATHER
CONDITIONS FROM HOURLY OSRVATIONS

HOR HNE.RAIN FREEZING SNOW %OF SMOKE OUST % OF 00$ TOTAL
MONTH HOUS. THUsDoRMS AND/OR RAIN & /0R AND/OR HAIL 0IL$ WTH FOG AND/OR BLOWING AND/Olk WITH OSST NO. OF(..- STRS DRIZZLE DRIZZLE SLEET PRECIF. HAZE SHOW' SAND TO VISION ORlS.

---U yUU f --- "7-. -I- 18.4 2.3 20.7 909

06-06 Is Igo*FU 33.0 5.o2- 32.T go

Izr-F -- - "s ---- WWI-I

STOTALS "oTO

USAFETAC AA6 0.10-S(OL"4. IermomaIuimnm
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SL99AL CLINATOL06T BRANCH
* USAFETAC
2 AIR WEATHER SERVICEIRAC W AHRCN IIN

WETE0ON IIN

72745 DULUTH ZAP MN 73-5? SEP

PENCENTASE rmtUcWCY OF OCCURRENCE OF WEATHER
( CONDITIONS FROM HOURLY OBSERVATIOSS

moutsrmLim A, ' FREZNG HO 11OFSA4KEDUST % Of 015 TOTAL
MONT T STSS-AD/Olt MAIN & /01 AND/Olt HAIL 015 WITH FOO AND/01OWIN WITH~ 05

DRIZZLE DRIZZLE SLEET pREit . HAZE SAND T GO ls

S O-W I5 1.1 13.6 14.2 16.5 .2 17.01 559

(70 UI1U *-O- 1T 576 -12.5~I

fn-oie 09-11 .6 120 20 67

03 1106 * 1 1Ti 113-11 15.7 to

Tl~T T3 . 13.9 119 1 1 %-. ---niv

-y- -27 1. 13.3 Y- h-w rr- ~.

TIOTALI
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GLOBAL CLIMATOLOGY BRANCH
USAFETAC

2 AIR HEATHER SERVCCIMAC WEATHER CONDITIONS

727515 DULUTH UAP MR 73-82 OCT

STATION STATIoN NAME MONTH

PERCEUTABE PRDCUCC OPr OCCURRENCE Of WEATHER
CONDITIONS FROM1 HOURLY OBSERVATIONS

MOAIN HORETHUNDR. SAO OF SMOE OLWN UST % OF 0ILS TOTAL
ONh (L.S.T.) TUD. At/O RAIN S, /OR AND/Olt HAIL 0RS, WITH FOG AND/0 Oll N AND/OR IH0ST H.O

DRIZZL.E DRIZZLE $LEDT RECIP. HA OW SAND TO U iI N O OF

-n-, r5 307.3 1.5 . .2 1. 7, 9-05

-r-. -T~ ',- 55-

b uv~fl1T*3 160 W31I 0 T r6

~m -~ n~ *~.n i. -ni.v n
ey~ to113es 5. 11.1 105 *1 17~ too

~n --T~7 ~111.5 TI -0 -T

TOTALSow 
I *I11*1 vs

LISAPETAC A"IM O.I0-OL&AL. wsmoea~m
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DLOAL CLIMIATOLOGY BRANCH -

US AVETAC
2 AIR WEATHER SERVICEIMAC WEATHER CONDITIONS

727115 DULUTH RAP MN 73-42 Now

PERCENTAGE PREOUEMCY Or OCCVRRCUCE Of WEATHER
CONDITIONS FROM HOURLY OISEATIONS

RAIN FREEZING SNOW 1OF $MORE DUST OF 065 TOTAL
MONTH HOURS THUNDER. IAND/OR RAIN , /OR AND/OR "AIL OR5 WITH FOG AND,0 OR LI ND/RWTH05 N.O

(LS.T.) STORMS DRIZZLE DRIZZLE SLEET "RMap. HAZE SNOW N/1 WT & O.F
I SAND TO VISION 06$.

-u~-*n~ 1 1 7 1I * 1.6 13.3 8711

- i -7 "s ____ ru~ .1 -e 13- rl .3-0 -- TUW

06-91 y ~ lab- 196z debt 16.5 104 -es 1110 m

0z-15 -0 6*0 eT 11.9- 3.. 127 1*$ 17.1 ago

6.2 es 1404- 20.6 10.2 2.S 1.3 13.9 673

I1*3 -*2 1 10T3 2403 11.0 1.1 0? *1 13.3 set

6*1 e2 20.0 21.6*- 10.9 1.0 .9 12.?1 612

- -~ -~ -, 5.6 - F -Tr -r -r ~ WE Ti

£ USAMRAC A'T 0.1310L6.Al, euwm UWOP UIUMON111liR -
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SLOSAL CLIMATOLOGY BRANCH]
USAFETAC

2 AIR VEATERl SERVICE/*NAC WEATHER CONDITIONS

£ 7211S DULUTH IAP NHN36 DEC

TAINSTATION NAME WEARSMOT

1 PERCENTAGE FREQUENCY OF OCCURRENCE Of WEATHER

COINDITIONS FOG% HOURLY OSERtVATIONS

HUS TUDR RAIN FREEZING SNOW % OF SMO0KEDJT 006 TOA
MONTH HOUS. THUNDRS AND/Olt RAIN & /ORt AND/ORt HAIL On5 WITH IFOG - AND/ORt LOW*-. R WTH 05 NOf o TO

(L.. SOM DIZE DRIZZLE SLEET PRCIP. HAZE SAND TO VISION 0RS.

M F 0-2 2.0 3616 240' 93 10 5 11 75 gy

-wrui ---- -- " -- 2o 27" 16 .. 705 -- w

( 9o-1u 1u 3u z -O !Y- v--T011g.-T-

(o -r; "o-I-

1.& 2301 - . 4

TOTALS
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GLOBAL CLIMATOLOGY BRANCH
9I USAFETAC
2 AIR MEATHER SERVICE/MAC WEATHER CONDITIONS
e

727(5 DULUTH ZAP NM 73-2 ALL

TA N SATISON NAME MONTH

PERCENTASE FREQUENCY OF OCCURNENCE OF WEATHER
( CONDITIONS FRON HOURLT OBSERVATIONS

(
RS 1AIN FREEZING SNOW K OP SMOKE DUST N O 0i .TOTAL

M HOUS.T A'"/OR rAIN & /02 AND/O NAiL OS WITH PO0 AND/OR ROWING AND/CO WITH OST NO. OPT (LS.T.) STORMS UnlL oL SLEET PREW. MAZE SAND TO VSON CBS.

-JA- ALL - a 2 1-it6 -1 29* 11o3 96 - 39 1505 7257

-R- Fo .S n zs.o9 25.. 11.7 101! 1.! l 5o 3 -602

WAR *1 $041 toy 1701 -Uog 1705 1*0 3*00 20*5 T286

AP7 sot 108 o. 50 0l 10 o8 06 *1 1208 7019-
W1a 06 108 100 00 10S-m -1-2. 10 lo 012 -T166

T0 100 o 13T. 10.8 l.9 1206 6960

JUL 1.3 7.1 00 ?.1 10.1 2.5 120 7263

AUS Is? 903 00 903 1703 06 21.5 7190

-T - 13.3 0- *2 1.01 16.1 1.9 .0 1709 7353

UCT - -r1 F 1 &sos a1i6 09 *1 1.95 7253
no *I 0 Sell *9 1806 00 |1406 1 IS*@ I1T 11 00 IS*$ 701'

ODE€ 00 17 iZo I 26 on JE 1e 1 1 l 192 20.6 Tit

TOTALS

eUSAfUETAC £v 0-0-5(6 A), m~uiieuui~ainumanm

- - -.- -- - -.- -- - " - -
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PART A ATMOSPHERIC PHENOMENA

Wei summay is a presentation of tW pbreentege of days with occurrence of various atmospheric phenouma.
tese data awe obtained from all recorded information on thle reporting forms or from hourly data and com-
bined Into a daily observatiou6

The descriptions of the phenomena JA the Weather Conditions amonry above also apply for the categories
suamried in these daily tabulations. Kovever, it should be noted that in this sumary the coluini
headed "$5o 080a MRv vMBCIP and "% 0r 038 WMT 00 to VI9SIG10 ahow the percentage of da rather than
the prentae of observations& BlSue ore than one type of precipitation or more than one type of ob-
structio ;qjocur to the sam daily observation, the sun of the values In the Individual categories ma
differ from the total coluamns

A percent Vdu& of ".0M in the tebid indicktas loe than .05 percents %bich is usually only one occurren ce.

this paresentitiosi is by month it WimAdi totals, and is prepared with all years combined.

b 0=1U (1) A da wit gg gd/o drisuib Vae not separately reported In the WM data prior to year 19.
qaerefrepeceqae "t I colu are restriced to the period len 194.9 and later.

(2) A Il"i irit tres.A!I TVA*A m-or -rei rt ,Is also i"operl reported as a fo with ral

(3) &W *M i Inludad in this sumrwy only whem viuibility Is relaced. to

*4*
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GLOBAL CLIMATOLOGY BRANCH
2 USAFETAC X E1ObS X

AIR EATHR SRVICf"ACxxxxxxxxxxxxxxxxxxxxxxxxxxx
* AI ~EANER ERVIUNCATMOSPHEcRIC PHENOMNIA

7WRf DULUTH TAP ?%rOIN NAME ER

PERCENTASE or DAYS WITH VARIOUS ATMOSPHERIC PHENOMENA
FROM DAILY OBSERVATIONS

HOURS THUNDER. RAIN FREEZING SNOW % Of SMOKE DUST % OF 0ILS TOTAL
MONTH S AND/OR RAIN & /02 AND/OR HAIL ORs WITH FOG AND/OR SLOWING AND/Olt WITH 01ST NO. Of~(L.S.T.) STORMS DRIZZLE DRIZZLE SLEET FRECIF. HAZE HO SAND TO VISION ORS.

JAIM PAILL1.-1.M 3 JL-3.2-I 12- 1 -- A"

FEB *1 12. 1192 __C 70.4 3*3 So 19112 91

MAR 2sIe S. an 62a 3.10~ go.i 39 -in

APR 5. 61 b, - A 1 6 R~ -ja s--~~

HAY 12.l54 16n 9 0a a- Ikn.61stg 6 ; .___ 342 lose

JUN __2__ S9&_ __._ 5_____--0-nA --

(JUL 2. *1 __401 le__ So& she_ go

AUG 23. S4* 0__ ____ i- 4___

SEP All ____ __A_ _____ts 3ch -- a

COCT 40. 420L a. 2Id-Sk __w-u"-L
NOV 1*.A 2604 a. ____ m 2haP. n

*DEC 0 lee Im, 73 760 I -. L%-a 2
FTOTALS - A30 2J b 1*_6j I? sj . 14-~

U&APEAC 0.I0-5(6. A)~mrnmm=W0uummmumu

.1fop

4w



U a AnR FORCE
YNIROMMEETAL TECHNICAL
APPLICATIONS CNI

PART B PRECIPITATION, SNOWFALL Ot SNOW DEPTH

SThis part of the Uniform Sumary consists of eight sumaries derived from daily observations as follow:B

1. The first set presents, In three tables, the peceu frqec of various dal aimounts of PICIITIOE,
SNOWFALL, and SNOW DITH. The daily amount summry is prepared by month sad enal, all ies MIIne",
and Include. percent of days with measurable amounts; percent of days having nome, traces, ad given
amounts; and mas, greatest and least monthly amounts, (The last three statistics are omitted from the
soow depth sumary becoltse of their doubtful and limited value.) A total count of valid observatioms Is
given for months and anual. Stations are Included In which a portion or all of the period my contain

months with missing days. This will be noted on the summary pages.* A percent value of ".0" In these
daily amount tables indicates less than .05 percent which is usually only one occurrence.

*2. The second set of th -" tables presents the extreme 4& swuat by Individual year and month, of
pI"IVT&!IU BUOW. LL, ad SHOW VMST for te entire per1-o-Prcord available. Also provided are
the means ad standard deviations for each month and annual (all months) and the toal valid observation
count. An asterisk (*) is printed In any year-month block w.hen the extreme value is based on en in-
complete month (at least one day missing for the moth). When a month has valid observatioas reported
but no occurrences, zeros are given In the tables as follows:

EIEE DA31Y PRECIPTATION ".00" equals nome for the month (hundredths)

UTRDIE DAILY SNOWFAL ".0" equals none for the month (tenths)

XTRUG DAILY SNOW DIMT "0" equals none for the mouth (whole Inches)

3. The third set of two tables provides the total M~~alu at of ICIP1AYION end UMIFAL for eek year-
monoh and mnmial. Also prepared are the 9ans, standard deviations, and total nmber of valid observations
for each mnt and anuma (all mnths). An asterisk (*) Is printed In each data block If one or mor "ay
are missing for the month. 3o occurrences for a month are Indicated In the am auer as In the extreme
tables above. If a trace becmesa the extreme or monthly total In any of thase tables it Is printed as

Continued en Reverse Side

*Values for means and standard deviations do not include me*nsurements f'romq incomple1te months.

3-1
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NIOTES: (1) The above studies may also be prepared for stations operating for less than full months forD
portions or all of the period of record. This may include stations operating 5 or 6 days a
week and those with only random. da~ys missing. An asterisk (*) in the data blocks will give
an indication that a month is incomplete. Please refer to Station History at front of book
and observation counts in each summary to evaluate the umounts of data missing.

(2) Hail was included in snovfall occurrences in the suary of day observations prior to Jan 56,
but these occurrences have been remved from snowfall category and counted as Hail. in these
sumaries.

(3) Snow Depth was recorded and punched at various hours during the period available from U.* S.
operated stations.* The hours used by each service for each period are as follows-.

Air Force Stations: U. S. Navy and National Weather Service (UWD)

Beginning thru 19)i5 at 0800IST Beginning tbru Jun 52 at 003DGIW
Jan 46-may.57 at 23=CR Jul 52-*W 57 at 123GW
Jun 57-present at 12000ME Jun 57-present at 12OOM5

2-2
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G LOALTCLMTOG BRANCH DAILY AMOUNTS
AIR &EATHER SERVICE/MAC PERCENTAGE FREQUENCY OF

PRECIPITATION
(FROM DAILY OBSERVATIONS)

727450 DULUTH ZAP MN 4B-82
STATION STATION NAME TRANS

_____ I ~AMOUNTS IINCHES) __ ___ pcw PER TAL MONTLY AMOUNTS
PRECIP, NONE TRACE .01 .02.03 .06,10 .11-25 .26,50 .51.1.00 1.01-2.50 1.51.5.00 5,0110.00 10OT 20.00 VU 1200 OF DAYS TOA (INCHESI

SNOWFALL NONE TRACE 0.1.0.4 0.5.14 1.5.2.4 2.334 3.5.4.4 4.5.6,41 6.5.10.4 10.5.15.4 15.5-25.4 2555-0.4 OVER 50.A MIASUR-~ or

SNO. 2 2 ~ 712 1324 2526 74 4 ~ 6110 VE 10]ASLE OISS, MEAN GRATEST LEAST

JAN j2's.0 35.8 9.6 12.7 b.S. 6.9 2.3l 1.0 .3 39.3 1054 1.26 '..70 .14

4 FEB j29.7 34.8 8.9 11.8 6.2 5.6 2.1 09 35.6 961 .88 1.891 .22

MAE j37.5 27.0 6.1 10R,2 S.1 7.8 3.2 2.7 .5 35.5 IGO 1.85 5.1 .22

APR j 'e.3 20.1 14.6 9.0 4o4 7.6 5.3 1 39 .9 *1 35.91 1020 2.39 5.811 .51

MAY 4a3.3 17.51 1.2 8.3 5.3 8.9 6.7 4.2 1.6 .1 39.3 1054 3.18 7.67 .15

JUN '41,0 1 18.8 3.0 7.6 5.3 9.0 7.8 1.0 3.0 .3 410.2 1020 5.02 7.13 1.19

JUL 45.6 16.9 3.81 6.1 5.0 8.1 Sob 5.2 3.6 *1 37.5 105% 4.14 8.58 1.4

AUG 45.8 17.1 4.2 8.6 50.5 6.2 5.9 It.3 3.0 .5 37.1 10551 3.86 0.31 .?II

seP, 41.2 17.9 5.9 7.5 5.31 9.0 4.5 5.9 1.7 .2 37.8l 1020 3.11 6.61 R,19

Oo0 41r71 21.7 4.5 7.1 3.8 6.5 5.2 3.31 .9 .31 30.6 10514 2.39 7.53 .3S

NOV 31.8 32.5 7.0 10.8 6.1 5.5 3.5l 2.0 09 35.7 IDSOj 1.72 5.19 .19

DEC 23.0; 38.6 8.3 12.3 5.7 7.2, 3.3 .7 e.5 38.0 108,51 1.361 3.70 .16

ANNUAL 38.2 24.9 5.81 9.3, 5.11 7.1 5.51 3.2 12.5 .1 3 1. 3298 3 0 16/

It UMPFETAC "O'* 0-IS-3 IOL A) PREVIOUJS 001110MB Of THIS FORM AlE O8SSI_ _ _

-'



GLOBAL CLIMATOLOGY BRANCH
2 1 LSArFTAC EXTREME VALUES

AIR WEATHER SERI:V]CE/MHAC

PRECIPITATION

(FROM DAILY 04MRVATIONS)

7214L- DULUTH 1AP MN _ _-_ _
STATION STATION NAME YEARS

2 HOUR AMOUNTS ZN INCHES

MONTH, . FEB. MAR. APR. MAY JUN JUL AUG SEP. OCT NOV DEC. MOALL

YEAR mO hs

48 .35 .70i *61; 2.61! .20' 1.94, 1927 1.35 .18 .41 1.68 .45 2.61
49 061 .18 .98 .,,qI 1.5 1 .7-231 1.24, 1.S 2.6k .4 .3 -
5 .589 .20 1.41 1.05 2.25 1.01 1.53 1.57 .55 2.81. *71 1.91" 2.81
51 .161 *5S .75! .69 1.03! 1e51L 1.0c8 2.89c 160o .71 .93 .42 2.89
52 .38 .14' *69r  .36 .32 3.36, 1.33 1.26 .12 0 -7' o-' 07' 3.36
53 *39 .40i .661 .83 1.50, .8o 2.09 2.06 .43 .lN: 1035.781, _49
59 o 36' .321 .6 1.8 l 3os 1.35 .87' .T1 .74 032 o%2 912 lo85

( 55 .2 .01 o211 *so 176 071.40 1.20 2.161 .1 .40 .83k 2916
5b . . 2 .46 066 098. 31 4 6 1.3U .67 .87 .56 .45 1.30$7 S? 1 0 81 : 7 501. 1 2.93. 2:971 1o11 :751 .67 1 0-0- , . ...578 .1 86 8I [~

S .23 181 .43 :38 .69 3.14 9 1  1.12 1 o7 .60. 7 .23.2 3.
59 _ _ .19 101 .06 .26 1,281 |I5 1.5I 2.06 .96 07 .23 1D._.:LD6
60 &21 .18 .081 1.12 1.10 12 .85 1.8 .511 .93; 2.24 .31 I 2.24
61 . l .9 1.M6 1.3ID .6T7 .73 31 .67 .91 .Z 1.52.
62 .2 0 S16 0I1e27 213 9 .8 1.56 1.61 .20 .101 .27 2.1

63 1 6.1 0 934 o811 561 l44.1 1932i .951 1.001 1 0T, .69 Ao4T
64 .6 .1 135 1.541 134 1.39 .70

T 1.75 2.26 eS11 .55i  34 2.28
65 .Z1 0:7 1.72 .53 053. 10It 46 1 1 2 3 1.00 1.171 .12 10i2
66 .291 07 098 .68 .641 1.30 1.42 1.25 1.26 1.S7 .31 .45, 1.57

( 67 1.12] .06 .1 .37 .35 1.81 1.75 *551 :77 .68 912 92? 1.52
68 o16 o01 .64 1 99i .78 1.76 2o02 .64: .85 1.35 2.16 1.03 2.16
69 1.18 12 .18 .72 .65 .79 .93 1.001 089 .321 .40 . 4 lo1

( 70 .0 .201 .51 .92 .63 o4 2.03 .24. .56 1.20 .931 1.11 2.0371- 1 851 041
72 95 09 6 .69 .60 073 11, 1.63 2.95 3e77 *36 0911 *as 3e77

( 73 .39 .12 .79 504 1.62 .61 064 2.29 102 2.5 .r .09 2.55
71- .2 *18 .18 ?1 :62 1:2 3.40 1923 8 .99 .55. .46 3.4
75 1. .26 1.11 .70 .32 1t f7 1.02 o61 l.0D 060 1.53 .28 l1.5
76 03 .48 .80 .36 .09 14, 1.321 .93 .60 .38 0112 .14 1.4

MIEN,__ - ___ ___ ___ ___ *___ i___ -___

NOTr 4 (BASED ON LESS THAN FULL MONTHS)
UW UAC " 4OIA

I d.

- - - - -- - - - - - - - - - - - - - -- - - - N
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GLC8AL CLIMATOLOGY BRANCH
USAFE T AC ETE EVLE

2 AIR WEATHER SERVICE/MAC ETE EV LE
* PRECIPITATION

7 21750 DULUTH ZAP MN 41S-S2(FODAL 6WTNS

STAYTION ~ STAT*N HAWI YEAlS

24 HOUR AMOUNTS ZN INCHES

- MNH JAN. FEB. M JAR. APR MAY J JU. A . SE. Ot o DEC. MANLL

-r8- .2Z .1f .5 .3 .92- .94i . 17 3.07' .551 0.25; 37: 7 30
79 .16 ~ -~ 069! 00 :71 1.98 : 75 1 .89, .8% *O61 .11' 3.00

Tz-a 25: 615 03 09 1 10f) U 0 . 383 .53 921- .12 30TJ1
81 a 24e .36: 04*1 .97 .78, 1.02 1.131 1.29i W9 .8' .61 .35 1.29

--ZAN 6-i -m I ZI% I o I13Il&b 911OT 5 .6

S. i. Z U i .6_ _1 _ _ __ __ _ _.4 -

* ~ ~ f W~rfl- THAN FULL MUN TU 71
UL4 A 4mG& .s(01A)

- - - - -- - - -1= - - - -
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GLCBAL CLIMATOLOGY BRANCH2 ,AFETAC2 AIR w.rATHER SERVICE/MAC XaIP AN~fkI^ffhI

MONTHLY PRECIPITATION

(PROM DAILY O RVATIONS)

0 72715," DULUTH ZAP MN 48-82
STATION STATION NAME YEARt

TOTAL MONTHLY PRECIPITATION IN INCHES

MONTHAR PR i i ALL
Y OA T ; JAN. FE. MAR. API. MAY JUN. JUt. AOG. SEP OCT. NOV. DEC. MONTHS

YEAR ,,i M N S

,98 " .1o1- 1.67! 2.01 50811 086 ! 1.58' 3.77 2v79 .37 0B11 2.55 1.69 28.11

,,9 1 a o871 2.921 ,,05s 5.32 .,08 1.81 2.22 7.53 1.11' 1.50?2 38.26
50 3:121 .8- 3.84' 9.25 6.95 3.51 9.07 3.17 1:93i 3.87 1.8. 3.69! 90.08
51 0 9 1.79 2.30 2.11 2o881 5.091 3.61 6861 6.251 2.57 1.37f 1.71 36.S3

k2 &a! .25 2.06, .77 090, 7.1 609'L 1 :55 19 .57' 1o21 o161 25.11
53 i .88 125 lo88 3.57 5.60 0 50681 6.93 .8 l35 1.91 10901 31963
S It 1: 1.03 1.83 9.05 4.471 9. 1 2.70 1381 2.921 132 .79' .261 26.30
55 .9 1.6 1.026 108 297, 3.9 6081 3.961 1.831 1.75 1.97 189C 33.09

k S6 o93 ! loO 187 2008 1l19 1.78 9.72 1.92 2:13 107i 1.431 21.35
_57 o1 1.521 .99 1.89 2.97 6.8 5.56 1.72 2.98 1 75 2.591 .37 28.82
5 1.a18 .36 .85 1.26 1oS9 5.67 3*82 3.85' 4.33 122 2.471 .86 27.36
59 .94 .28i .22 .59 5.63 9.06 41.29 4.981 9.83 2.62 .69! 2:.98 30.63
60 8 .52 .23 3.80 4:37 2:9: 2:8l 9.10 1.66 2.19 2.65! 079 26.93
61 .111 .65 2953 4972 3.26 1.33 2.197 71 3.01 1.79 1.61 lo26 23.8
62 s88 1.82 1.08 2.67 7.67 3.01 2.97 4:411 3.03 o86 .26 090 29.57
63 .32 .87 1.50 2o21 2.28 9oO 1.82 2.96 2.80 1.01 1.51 1.08 2290
6 1 1 .5 1.10 9.10 5.79 3.5 1.97 6 *5?1 6.58 .59 1081 1.79 399
65 .8 1.73 Sa12 1.69 2.96 9.Sl 3571 3.76 SS6 3.30 3o33 1.67 3809
66 .9 1.31 3.89 1.99 1.53 911 6.13 6.921 1.52 3.56 lo17 1o56 3915
67 3.1 2 2 .66 1.99 .80 5.21 2o91 2o311 1.3 1.99 .50 .91 21.43
68 :7 .22 1.89 9.83 9.02 5.39 3.60 2.07 3.92 5.28 3.10 3.70 38.29
69 9.7 .26 .39 1.96 2.82 2.18 3.03 2.18 %.13 2.92 1.25 2.67 27.49
7T .51 o3 1.15 3.16 2.81 1.61 3.58 .71 2.01 6.071 339 1.97 27t.9
71 2.07 1.22
72 2.28 107 19S 2.17 2.00 3.7 6.71 10.31 5.30 .83 1.37 2.02 39.61
73 .6 .2 1.59 1.35 3.81 2.91 2.36 896 9028 140Sl61 .69 32.05
7 097 8 .78 2.07 3009 4O9 9.85 379 fi- 1.5T 1.36 1.15 25055
75 3.69 .76 2.S 2.21 1.99 5.5* 2.26 2.52 2.32 1.20 9.19 .69 29.91

.6 1.57 l.55 3067 - 73 -1- 6 1.14 1 .1% .U .19 ---. s
77 o36 o47 4o4 1.27 3.S 3.97 3.91 3.26 5.97 3.20 2.37 l31 3002

c S.D.

NOTE I 1BASEO ON LESS THAN FULL MONTHS)
c 

.. "ITAC .O 44- ("A)

- .

-EWA*



GLOBAL CLIMATOLOGY BRANCH

2 AIR WATHER SERVICE/MAC x i
MONTHLY PRECIPITATION

(FROM DAILY O0S IVATIONS)

72745C DULUTH ZAP MN 18-82
. - STATION STATION NAME YEAft

IOTAL MONTHLY PRECIPITATION IN INCHES

MONTH II AU I AL
YEAR I-. JAN. FEB. MAR. p APR. MAY JUN. JUL. AUG. SiP. OT NOV.YEA OV DEC. MONTHS

--78*~ *~ 035 0*gy 10Y big1 
iTT .. ~ .7 v 101V -79.66

T6 1.891 3.58 1.15 6.01' ,.s34j. 2:lOjZ.443.Ol .,? .U 30.92,u 1i 0. .zo 5 Z' s .0z z . 1;, 3. , O .V,1 5 * .%D * i  1 '4, I 5 ~ .b S 3 Z 5. ' 3"
81 .32 i 1..So!32 ,o45 ,. :9 : lsl S.83, 3.261 20-1"1 2.421 3 39 .0T 26.37

,ob 'co gD z lle1 b. i , I Aii Dou,1 -S I v 3V 2T3

MEAN _ _ __ _ I , I 1
S _ .I II IT _ _ _ & m 0 m l __ __

( __________________

_ _, A W M1 _ _ &D _ _ _

(V.TrOTAI, ON T02lfq O JiJ qJ. UTDq TU l'g *u3q x TUI[U iJ~ -lUg. WUf ______li

$ .w , m.o. ( y

r.

-d 5
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SGLOBAL CLIHA7TOLOBY BRANCH DAILY AMOUNTS
C

4  USAFETAC
( AIR WEATHER SERVICE/MAC PERCENTAGE FREQUENCY OF

SNOWF ALL
PFROMA DAILY OBSERVATIONS)

7271150 DULUTH IAP MN 44S-52
S~ltaNSTATION NAME "AM6

AMOUNTS AINCHESI PRITMNK MUT

PRECIP. NONE TRAC .01 .02-.05 .06.30 .11..S W.Sc SI.-to 101.2.30 a.siS 00 .0.19.00 1001.0.00 OW 0.0 OF AYS TOApNc"S

SN4OWFALL NONE TRACE 0.1.0.4 0.5.1.4 1.5-2.4 2.24 43.4 6310.4A . 5.34 2&3.30.4 OVER 04 MIASUR of

SNOW. Now TRACE I 2 2 4.6 7.12 13.24 23.26 V.48 69.60 61.130 OFF" 120 AMTS

JAN 26.2 32.1 18.9.11.5 4.51 2.7 1.6 1.6 .6 .5 61.7 10 27. ?2 461 2.

PE 1E 31.9 30.6 17.5 11&1 3.6 2.9 .6 1.1 .2 all 37.5 961 11&. 31.1 2.

MAN 44.7 23o9 12.0 9.1 3.2 3.3 .9 10,81 .8 1 .131.6 IDS* 146 0*55 2.1

APR 66e? 17.3 7.31 6.3 1.6 .9 .6 1.1 06 16.1 1020 b.7 31.1 .o

MAY 90.7 6.3 1.2 .9 .5 .2 *2 1 3.0 1105* 1.0 8.1 *0

JUN -oo.o 10201 .0 .0 .0

JUL 00.0105 00 .0 .0

AUG 99.9 .11 1054 rRACE rRACIE .0

SEP 96.3 1.5 *2 .2 1020 R*ACE .3 .0

OCT 81.6 13.3 2.8 1.7 .2 61 &1 61 .1I 5.1 1054 1.3 6.1 0

NOY 61.6 31.0 12.8 6.7 2.2 1.5 1.0 5l .3, .5 27.3165 9.6 oo 25.91 1.G

DEC 26.5 33.9 192 10.3 3.7 2.* 1.5 1.0) 1.0 .6 IP1 39.5 10ll5 11.0 66.3 1*46

ANNUAL 17.3 15.6 7. ?*?I66 1.6 1.2 .5 P6 o3 IP1 .0 11.3 12*60 76.3

C USAPTAC'"'~ 1 0-15-5 (OL A) PREVIOUS EDITIONS Of MIlS POEM ARE OBSOLETE

fIa.Itoo



6LOSAL CLIMATOLOGY BRANCH NUFL

2 ATP WEATHER SERVICE/MAC ETEEVLE

(NI0NI DAILY OSUOVATIONS(

* 7ZT%5i0- DULUTH lAP MM 48-82
STATION STATION4 NAW YEARS

24 HOUR AMOUNTS IN INCHES

MONAM P JAN. Fl. MAR API. MAY JUN. JUL I AUG. 5. Oct. Nov. DEC. MONALL

68 11 5.9 13.01 6.5, .5' TRACE .0 .O: .0 0 So! TR ACE! 1.2 6.0 13.0
49 .6 78iS*11 TRACE, .0 .01 TRACE; TRACEI fi 57 .

so 7. 2.01 5*71 7: 5 4 63; .1 so0 00 0 .2 36 32 Z302
2 1 Sow 7031 .6 OS. OR 00.0 41RACEo1  5.2 .5 6..

2.0 S:01 2*4 TRACE .I4 .01 .0- .0! . 5.1 0 5.6
_3____o2_60 .3 TRACE, 00 .01 at 0A TRACE' 2.0 7.7 Tog_

% t : 2., .6i 3.31 * .0 0 .o 2.5 206j 2.3 56

Sb 3. %61 6.0 5.5 1.1 0 Sol .0 .01 00 11.1? e5.w 11.

lo o3 TA.I00 TRACE oft 1.3 3e9 o3
_____1_ ______ *___ TR0r J

(61 1.9 2. 2.5 9.7 2.S1 * .01 go TRACE TRACE 1 9.7l o

bil 0 1.7 I .5 1.6 leg 0 .0 TRACE TRACE 711 6.7 7.1
&5 3.d 9.2, 17.21 .5 .561 01 .0 TRACE TRACE 11.7 1.6 17.2

6.11: 1. ge1 3o3 :6 .0 .0 TRACE 7.9 2.2 5.0 9.1
(7 1 _____ 3o3___ JOS___ $I____ _______ 11 01

58 2.9 1:. 2.2 %o2 3.5 so .0 0 .0, TRACE 13.6 10.5 13.6#
59 10.1 1. 1.1 6.7 TRACE * 0 .0 .0 1.7 6.0 11.9 11.9
?o 7ea 1 0 2.6 5.5 1.5 0 .0 .0 S. SOS 12.0 12.0

71 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o So? __ _____ _________ ~ __

72 13.6 5.:0 2.1 7.6 TRACE so .0 TRACE .6 3.6 705 13.61
?3 __ 0 1_ 1_ 1_ 1 _3 _9 __ 6 RC *

75 b 3.6 10.5 Of# TRACE A *so .0 A0 e...l 1 3.65 2
76 so 3.05 60 * TRACE 6 0 0 go .5 lea 2.6

NOTE II IBASED ON LESS THAN FULL MONTHS)I,-

ILI



5 6LCBAL CLIMATOLOGY BRANCH

2 AIPWEAHER SERVICE/MAC EXTREME VALUES
* SNOWFALL

(FOM DAISY OBSEVATON)

( 7271150 DULUTH IAP MN 48-S2
STATION STATION NAME YE"M

2's HOUR AMOUNTS IN INCHES

M T JAN. i FEB. MAN. APR. MAY JUN. JUL. AUjG. Sep. OCT. NOV. Dec. MNH

YEAR~ I ONH

11*7 *7 301 7 TRACE! 00 so, 0! .0 1:31 .2 1. I
81 3.21 3.0 2.9! 3.2~ TRACE! g .01 0 01 TRACE1  1.2' sell 7.3, Sol

( ... 306 gal oo' Sol 0 . .:

5___ o______ 38___ .391 5-' oU __.__101_ o 9U PRFL O

(. ~0 ______ _____T6 66 _01,5_ LOIS_ __ _ 3_ _ _ _ _4_ _i__ _ _ _I

I"~~~I 00_1 12!5~. _ _ I _ _ _ _ _

bMTA _ _X __v~ __ci 0101_ _ _ _ _ _ _

( ~ ~ ~ ur 95IM _N I b IRA FUL __ I1 _ _ _ i.-..-.-.--

( ~ ~ u PAC___ ______ (O_____1

________ ______ ______ _______ _______ _______ ______ 1 _______ _______ _____fir_

_ _~~~~~r _ _ _ _ _ _ _ _



GLLBAL CLIMATOLOGY BRANCH

- AIR wEATHER SERVICEIMAC MONTHLY SnWFALL
MONTHLY SNOWdFALL

(FROM DAILY OSSRATOONS

S 72745C DULUTH lAP MN 61-A2
STATION STATION NAA YTEARS

(
TOTAL MONTHLY SNOWFALL IN INCHES

(-,--_NU TH i I AL

JAN. FEB. MAR. APR. MA JUN. JUL. AUG. ASLP OCT ALL

YEAR - MA )N.NN DE. MONTHS

68 1.% 2., 16.31 1.O TRACE O 0 .O .00 TRACE t .3 12.91 7S.o
,9 2::7 12.1 is*31 ,.t TRACE' "Q. TRACEl TRACE 1 17 l,'°2 T6o8
so0 1 39 10s. 21.0l 31.6 .0 OR 00 .01 .0 &2 1096' 66.3 169
51 7oa 11.5 21. 6.0 . . g .0 001 TRACE 1.' 2.? 19.0 a 1.s

( 2 15. V 21. 321 TRACE .0' .0' 0& .0. ei 7.3 1.1
53 19. 12.61 11.9 1 *2 TRACE' . 0 0001TRA2.9 7.6 2 70.
51 23*0 11.8 12o' .9 801 01 .0. .0 0 9 70ol

* 51 11.6 310. 23061 So TRACEi  . 0' .01 "01 6S 22.6 4 1 ii 129.5
Sb 12. 8.6 171O 909 1661 o0 00 .0 .0 o0 17.0 21.0 s
s7 46° 20. 1., .7 .0 . .[0 .0 .3, 12o 1 6O$ ,10
,$ 18 3 11 3.5 TRACE 10 TRACE . 3 13.7 o
$9 8 -6S .1 3.S TRACE 00 go . TRACE 3.3 7.t 22% S.

20:4 11. 1.A TRACE' 0 .0 .0 .0 TRACE 1.6! 7e1 See
( 61 2. 7 8.6 24.6 2.1 . .0 .0 TRACE, TRAC ' .6, 16.6 13.6

62 16 180. 7.? 1o .2 .0 0 .0 o 1.8 .66 ,.
63 3. 1%.% 19.1 .2 .2 o .0 .0 .0 0 1.6 15.9 SS.S6 4 10o8 b o. o 130S S. 6 g0 o 0 . o . TRACE TRACE 0 1 2 43 90 6

bS 10.0 19.3 6S1 1.1 to0 * o0 .01 TRACE TRACE 2S.9 8.1 I12o.
66 11o. 6. 26oS 1002 1*7 ? .0 DT TRACE 8ol 7.1 11.6 8306

( 67 36o 2. .9 1. 1.3 0 *0 .0 - 6.2 6.3 sees
68 10o 20 . * 3o J 0 .00 o0 A 21.8 Tgoes
69 6 3.0 3.0 Be. TRACE * o0 .0 .0 1 9.1 3.81 113.
70 T. a 909 0 1.6 *0 .0 . o0 .2 16.8 20.9 8o
71 6o 17 OS
TT 309 2 100 0 T 0 *5 6.1 00 110.

€ 73 9. 30 2.1 21 1.5 : 0 .0 0 TRACE 7o 150? Ill1
?4 1 1 S o . . . 0 3 To1S 19.1 6.
7s 32. 12. 30. . TRACE .0 0 0 *1 26.? 7.6 109:

C 71 7o *0 W0 & TRACE . 0 .0. 7 7.8 6T1
77 Be 5.1 1. 0 . 00 .0 1. 16. 12.0 s9.

NOT[ * ONA Lf FULL MOTNSg .w ITAC' G o a ( OK A)
--- -- -- --------- -- -- ------- - - - -

I mT
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GLI-BAL CLIMATOLOGY BRANCH
USAFETAC

2 AIR~ 6EATHER SERVICE/MAC N ~

(FROM DARV oESEEVATION$(

£ 727450 DULUTH IAP MN 4fl-82
STATION STATION N4AM YEARS

TOTAL MONTHLY SNOMFALL IN INCHES

(MONTH AG lJAN. FEB. MA. APR. MAY JUN. JUL. AG SEp. oC NOV. DEC. A

II I.b 7.1 *5

~~79 23e3 17.0 4021 1.fi 00 .0 on 00 .8 6.0l 2.06
U IU 0- 1 l 195 TRAGE! o! . .ob - T"

I81o 13.31 4*2 493 TRACE 00 .0j : TRACEj 1:4 12.51 15.5: 55.9

82 ~~- 341. 9_ 3 _ o 01 _u_05 bU -T

(.~~ .___ ._ _ ._._._....



SGLOBAL CLIMATOLOGY BRANCH DAILY AMOUNTS
( AIR WEATHER SERVICE/MAC PERCENTAGE FREQUENCY OF

SNOW DEPTH
(PROM DAILY OBSERVATIONS)

7 71#50 DULUTH ZAP MN 48-OZ
LIAISlON STAION NAME YEARS

AMOUNT II__HI_ -PER_ CENT TOTAL MONTHLY AMOUNTS

PRECIP. "019 TRACE .01 .02.05 .06.10 .11-.25 .26-10 .ICE.0 1.01-.0 2.21-.00 5.01.10.00 10(.20.00 ova20.0 OF DAYS NO. ~S
SNOWFALL NONE TRACE 0.1.0.4 0.5-.4 1.52A. 22.-34 3.5.4A 544 4-. .10.4 10..1.4 I13.25.4 25.5.204 OVEE 30A MEASUR -

___ ____-_ ABLE 065. MAN GREATEST LEAST

DEOW. NONE TRACE 1 2 3 4.4 7.12 1224 5.2 27.48 49.40 .20 OUI AY

)AN 1.5 2.2, 3.8 9.7 32.0 43.9, 7.6 .' 199.5 IDS%

I .3 .1 e4 3.9 22.8 51.9 20.S *1 99.7 961

MAN .6 5.8 3.4 1.5 1.5 5.6 18*4 42.5 19.6 1.0 93.6 1054

APR 35.6 25.3 SO0 4.l 3.8 6.6 7.9 8.S 2.$ .3 39.1 1020

MAY 93.2 5. SO .6 ., . 1. l3 1054

JUN 0O.0 1020

Jt00.0 IoS%

AUG 00.0 1 0S4

SEP 99.9, .1 1020

OT91.b 7.0 .9 *1 es 104 arnS4

HI V 37.0) 21.S 13.6 &.3 5.0 10.1 6.1 es %JOS 1050

Dec 1.0 6.0 10.8 9.4 ?*4 16.1 27.5 16.1 3*4 93.0, 10S4,

1ANINUALl SIF91 6.0 2.9 2.01 1.8 1.6 9F.6 13.61 is.s .11 39.11 12,4791.K

OC i

g u~py~~c7h~0.5- lL A .Y~S nfowsOfhElS9061 U 0 A,1



6LOSAL CLIMATOLOGY BRANCH_ USAFETAC ETE EV LE
AIR WEATHER SERVICEIMAC EXTREME VALUES

SNOW DEPTH

(FRO)M DAILY OBSERVATIONS)

C. 711_7_q DULUTH lAP l _______ 8-112 9 AL UVTO

STATION STATION HNAW YEAM

DAILY SNOW DEPTH IN INCHES
(.- MO*NT ALLJAN. FEB. MARI APR. ! MAY JUN. JUL AUG SEP. OCT NOV DEC MONTS

YAR2 AU.OT mON

A8 ?5, 35. 38! o; o o 0' ol 0 , 3 a i 38
( R9 1 2 7 121 0 J 01 O! TRACE: 71 27so , 30! 2?I 29 1. 0; : 0 • o A 3

29 301 10, 0: . 0al 0 b 301 30
51 , 2 25 33 25 TRACE I  0 0 5 . --u 33
52 22! 20 26 2 C 0 0,; o TRACE 6 4, 28
53 I 18 211 27 TRACE, al o! 0 . r 7
S 2 21 le 14 4i 01 Di a! O TRACE, 3 Sl 22
55 15 3 28i 9 J' 0 ! 11 27 _ 3
56 31 30 31 27 ? 0 0 0' 12 19

[  31

5 ~ 1TAE 1 0 0.0 TRC 2357 ,_ 26 21 1#1 a 0 ___ ,a_
51 12 11 13 TRACE TRAC I  0 0 O O: 2 13t! 1359 12 lb 11 2 0i I i 4i [IN C ' II 17.! 11

60 19 22 18 ' TR ACE 12 1 0i; 22

62 16 21 27 8 TRACE 0 a OITRACE' 1! T 21
63 7 1 18 TRACE TRACE a l 0 a 0 1

(6 13 13 14 7 0 al a i 0 2. ?% 24
65 20 3 1. #8 41 TRACE a 0 i i  D o0 0 i  T, of
66 18 18 29 11 1 0 0 3 13 29
67 31 2 25 2 TRACL __o o 0 1 l 20 31
66 a a 6 5 TRACE 0 0 TRACE 1 ?s 2
69 42 38 30 20 0 0 0 1 a 1 1 26

73 25 22 20 B TRACE 0 01 a TRACE t is rs71 ____ ____ ____ _ _ _ ___ __ ___

72 26 2T 29 19 0 0 TRACE 2 1,$ 2;
C 73 2 14 1 iTRACE 0 a a & o 1 2

To 2 28 19 1S TRACE 0 0 TRACE 1 2 17 21
75 31 32 4D 32 TRACE a a 0 0 1 1 10 01

( 76 2 19 26 I 0 0) a a OfTRAC E 2 T 6 2
77 1 9 15 TRACE a - - 1 101 13 ,

NOTE * IBASCO ON LESS THAN FULL MONTHSI)

Imc.u(JA)

*e e

I[~4 tw, '. ,,(e

J%

'do .
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SLCBAL CLIMATOLOGY BRANCH

2 AlF WEATHER SERVICE/MAC EXTREME VALUES
0 SNOWi DEPTH

(FROM DAILY ONSEVATIONS)
£ 727450 DULUTH ZAP MN 48-82

STATION STATION NAME YEARS

DAILY SNOW DEPTH IN INCHES

mOT! APR MA1U.I JLot ~ E ALLMOJNT EE MAR. AR I MA JU. UL AUG. SEP. C. m . DC MONTHS

ao 101 13. 31 0: 0! 0 0 TI8 9 Z 7 TRACL 01 0, 0 TRACE' 11 13(1 79 _ _ _1__ _ _ _ _ _ _ _ _ _ _ _ _!__ _

171 f 3' o 0, 0'B! 17' 1?

WA 19051Zf ofz7I 11~ 0 0~ 091 0 boo

-~~-~~~~~ --- 1 13------t -

ItI
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PART C SUR FACE WINDS

'Presented, In this part are various tabulations of surface vinds as follows i

.1. htrem Values. - Peek Ousts: Derived from daily observations ad presented by Individual year and month
forthe entire pe-Ro Wrecord available. Speed* are presented In knots, while directioes are given In
16 comwes points from the beginning of record through June 1968, and In tens of degrees starting In July
1968. The extreme Is selected and printed from available peak gusto for each year-msonth, however an
asterisk (*) is printed In the data block if loe than 90% (3 or more missing observations) of the peek
gusts are available for the month. An ALL MONTHS value io presented when every month of the year ham
valid observations. Neans and standard deviations are also computed when four or more values arm present
for any column. A total raw count of valid observations is presented for each month and ALL MYUTHS.

110tE According to Federal Meteorological Handbook No. I specifications (formerly Circular N), "peak gust C
data are recorded only at stations with continuaous Instantaneous wind-speed recorders."

* 2. Biveriate m fr eaezi tabulations : Derived from hourly obseriaticas, these tabulations are a
pecnaefeunyofwn ietost 16 compass points and calm by wind speeds (knots) In Increments
of Beaufort classifications. Pereentages are shovn by both directions and speed, and In addition the ma
wind speed Is given for each direction.

A separate category Is provided on the torn for variable winds, whioh are reported In some data sources.
In these data where light sad variable winds are reported with no directions but with speeds given, ths
speeds will be sumrized In the appropriate groups opposite the column, headed VPDL.

a. Thre tables are prepared for ALL WUA2NE surface wind", all years combined, by: (1) Annual - all
hours combined, (2) BY moth - all hour combined, and (3) BY month - by standard 3-hour groups.

b. A separate ansual table is also presented for surface winda meeting 10STNIMT CLASS cnditions as
followas Oeiling 200 through 1400 feet Inolusive with visibility equal to or greater than 1/2 mile,
andow visibility 1/2 through 2-1/2 miles inclusive with ceiling equal to or greater than 200 feet.

N~ls A percentage frequency of ".0" In these tables represents one or more ccuarrences amounting to
less then U ,Or percent.

eValues for neans eand standiard deviations do not Inolude measurements from incomplete months.

0 -1

- 4



---

GLOBAL CLIMATOLOSY BRANCH
* ArFETAC EXTREME VALUES2 AIRl .EATHEr.R SERVICEI/MEC

SURFACE WINDS

FROM OAILY OaSMVATONS,

77 T.€ n i l' II11H TAR M&.-I _0--Z1~ - It'TN .. S-TATtON NAME -. YEARS

(
DAILY PEAK GUSTS IN KNOTS

MONTH; ALL
YEA I JAN. FEB. MAR. APR. MAY JUN. JUL AUG. SEP OCT. Nov DEC ALLYEAR .ji MONS

66 i g 51 36SM 34
&7 '. NE 4R!Iw I Al''. r 11 .& liF ATNW 7*hL- ATrul m aftiw 1[756 4 71 x tm %

68 1 3 .4 'iS 39E 41; 3SNE 3SW ' TIM 37 3ZW 39i 3ZN 43 Si 146
69 _-"SbI~L. 25WW 3)w35 im
70 Nw 28w 39E 38 471c 13TSW 3' W 34#U 36SW 35NW 3BNW 146E 431 w 4
71 371W- -56 i llJil_
72 Ni 5 Ni 3BW 39 4#0 E 38 W 3' W 390 1104 37NW 42NE 3INE 43 N.a 50
73 A i N;. N SIN >r 11 t rli 37F %a' 2R 17w-U,-K-I
74 N. 38Ni 31EIE 4 E 36 W 35M 3 34 W 42 W 37 F I 6 m

w  77 1 NE is
W 74w wM s I .l A id52N£ 9 3f JE 3E 39"NM 3 NE -52

76 N6 39Nw 43E 45SW 42 W 34W W7 29 29SW 34 W 27; 381S 33 SW 47
77 Nik 3 INE 49 1&W 38 4 &W I'l IJ I
78 NW 3 W 26NW 311W '#s 36SW 32Z %bWS 39"WE 45 30SW 3i 32! N 46

79 NW 2 32i 32AW 39NM 301' 32 33 W
La w 111sW 31d 3SNW 4ONE 3 W 3 E 33E 361 :a: 37W 32 44 U 44
al Nki 3! NW 3%NE 35i 39Y 65 4C 3 33i 2~q w DN 3T[ s 29 6 2

82 IE 81W 28W SONW 4#E 3 S *3 W 30 W 29"E 25 34 'W 3iNW 37 W so

_____ __2__, it ____ _____ _____ 4ST i % r461 41 &5 4A 9 SI! ig S2

5 I ON
t 1 ;

TOAO. 'b '2# '5 '5 #' ##S _____

MEA," 37* 31.1 39.2 '#.! 37.7 3T*i 31.5 35.? li.L __ i ,* 3~l q.
( ~~S.D. 8.01 7.591 5.59g '989 7,29# '#59; 1,95S 5.10 1.591-JlS-lSql Si9

NOTES * (BASED ON LESS THAN FULL MONTNSIC LED, ., 'mc .,. OU(OL.)
£(SASED ON [[S---------------_i..)II.*_._OiII, T.. . ... i.
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GLOBAL CLIMATOLOGY BRAN4CH
USAVETAC SURFACE WINDS
AlP 4EATHER SERVICE/MAC PERCENTAGE FREQUENCY OF WIND

DIRECTION AND SPEED
(FROM HOURLY OBSERVATIONS)

7 2 7 4 r,.. nili Ilyw TAP NMd 7 N

All w UATI4V

SPEED MEAN
(ENTS) 1.3 4.6 7.10 11.16 17.21 22-2 213.33 24-0 41-07 45.23 56 %. WIND
DIN. SPEED

N -j 1 - 3.- 1- ____ ___ ___ - .t -..
NNE .2 _ . __ __ __

ENE_ e .2__ . i. .2s ___-A_

ESE Z' 0 __1 Is, a -A.,~
.61 12 .9~ _ _0

SSW 1 .4 1.8 1.9 -ALI~

WSW ~ L 2.J 1.9______

W 22.551

TOTAL NUNAS OF OSMUATI"N one*

C

r USAFETAC S" 0-85 (OL A) PSIVIOUS lOITbIOF 0. S #0116 , AN * O1Lf

- -- - - - - - - --- I -- - - -

Ap4



G LOSAL CLIMATOLOGY BRANCH
USAFETAC SURFACE WINDS
AIR WEATHErR SERVICE/MAC PERCNTAGE FREQUENCY OF WIND

DIRECTION AND SPEED
(FROM HOURLY OBSERVATIONS)

727115 DULUTH IAP MN fl-I,
"TAlmS STATIN "sTU wl

ALL WEATHER .fIfllft.
cumS Woi (LS.Y.)

SPEED MANm
(KNIS) 1-3 4.6 7.10 11-16 17.21 22.27 20-33 U4- 40 41.-47 4535 ItU % WIND

DEIN. SPEED

ENNE .____ sea __ ____________ ___

_____5 1___1 lee_ 1_ _ 1 __ ______ _ 3.0 904,

1.0 1__ 2_0 ___ __ _ _ 2_ 10.2

____ .1 100_ 1____ 0__ ___ ______ 2.7 &so

SSW ___ ___ _ _ *1 3._, 9.0_ _

SW ._____ 1.0___ 111___ ___3_ 3.2___ _____ ____ _________

WN .*S Z2.T 301 Sl . 11.

VAM I

CALM 406

AIL "

- - - - -- - - - - - - - - - - - - - - - - -



GLOBAL CLMATOLOGY BRANCR
USAFETAC SURFACE WINDS
AIR WEATHER SERVICE/MAC PERCENTAGE FREQUENCY OF WIND

DIRECTION AND SPEED
(FROM HOURLY OBSERVATIONS)

72711S n!1' IITI4 TAP NMu "!rl -

ALL UFATHFR r1hO rlon
Unn (LT.)

SPEED MEAN
(KINTS) 1.3 4.6 7.10 11-16 17-21 22.27 28.33 34 - 40 41 -47 48-5 t56 % WIND

Dil. SPEED
N .7 3* J .. ______ _,____ _____

Nm .1q .2 .J____ __

[me . . .1 .2_ .6

a1 _ _ ,,. .I . i .E m ,l 1.0 105 105 alli&Inl
111 1.1 1.2 .5 6S .

-- . ± .11 _ __ -1.1
S -- Z~ W___--
SW 1. .9 _1_ 7 .-IsSW .2 1.41 .9 , 3. Ol
SW 2. .. IsA .. ___.. .1

W .1 2.S 11 2.9 .2 .2 1 _ l -.
WNW a .2 SIL s 11 0 IJ___ n

"W --uh &--HMT O11N 39 3s3 02 12.5

I AL

(2.3 2.2 37.1 25.9 IS6 is nn-n

TOTAIL NUMM OF OUMmATHMN vat

USMTAC 04-5 (QL A) PamvIS mT, m CF is m An 0o1m

AL

- - - -- - -- - - - - - - - -- - - : -i -

• .. .. • , , . i:  Ti

"1 " , , -,no,



* GLOBAL CLIMATOL06Y BRANCH
LSAFETAC SURFACE WINDS
AIR~ mEATHER SERVICEJI4AC PERCENTAGE FREQUENCY OF WIND

DIRECTION AND SPEED
(FROM HOURLY OBSERVATIONS)

7 2 7 4,k DULUTH ZAP MNd 73-12 JA

ALL WEATHER 0900-1100fl

(KNYS) 1-3 4.6 7.10 11 .16 17.21 22 -PV 2- 33 24. 40 41-fl 4955 ks& % WIND

N 2...gi .9. .... a3 ______ ___~. 1.
NNE__ .2 .8 .1___ ___ __ ___ ..

( NE .2 *2 0 # 1 ISO__ __ __..gQ.k

1 1.01 1.3 1.7 06_________ .5 E Jj
lE ___ 8 1.7 2.0 02 ___ _ _ _ _ ___ ___ ___ - o ~
se ____ 8 09 041 .2 ____ __________ J . 2
5. lea_1. 104 .2 2s?_ ___ ___. 1 .....

S.2 .9 1.9 1.3 ___ ___ ___ __ __ __ . A&
SSW__ . I 1 .l 9 .9 .3 _____ _____________

ow .3 1.0 2.0 204 ________ __ a

WSW .2 es 2.1 *a 02 11.1 __

w *I 2.2 4. 1 402 .# 04 1___

( Ym 34Zl 38 0 61.5

CALM 0

tTWAL MUMIM Of aSWEATONS9

(USAMETAC"A 04-S 11L A) ,uvia, mmcm opn wa pw m a OlsOUU

AL "
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2'. ~y.
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G LOSAL CLIMATOL06BRAC

USAFETAC SURFACE WINDS
AIR WEATHER SERVICE/MAC PERCENTAGE FREQUENCY OF WIND

DIRECTION ANM 3PEED
(FROM HOURLY OBSERVATIONS)

1Z2l.... DULUTH ZAP MA M "MR.*

ALI- UrATUdFO

SPUD MIAN
(iNTO) 1.3 4-6 7.10 it-16 17.21 22.27 28.22 34.40 41-47 40-55 X" % Wes(DIN. -

E JL . -Il _ _ __ - -
ma __ . -- AAA -- Is .. _ __-

ow .2 9.. .6, _____

WNW -- ~ -- U W W -. 3__ __ _

-w -- AA - --- -O3 J

TOTAL NUA11EK OF OSSUVNATIOHOa

CUSAMAC pw04-5 (OL A) puvommsitnms op mel pe. Amcomv

Od4
-f

ROMP



GLOBAL CLIMATOLOGY BRANCH
USAFETAC SURFACE WINDS
AIR WEATHER SERVICEIMAC PERCENTAGE FREQUENCY OF WIND

DIRECTION AND SPEED
(FROM HOURLY OBSERVATIONS)I

727415 DULUTH IAP "N 73-32

t[ ALL EATHER 15AT 1
lO M .. T.)

SPE MEAN
(NTS) 1.3 4.6 7-10 I1116 17-21 32 -7 2-33 34-40 41-4 41 -S • 6 % WIND

D mI. SP

N Z 2.2 -.-- OA .71 .2_ E. .
NNI .1 .T i 0.1 &._
NE .1 .6 .0 9 1.....tL
ME .1 e1 .0 o2 01 .3 l_ 13.3

b _____ 1.0 2.1 3.6 .3 01 .2 .fD
13 1 le.0 1.8 .o *2 _.0 9.2

St .2 10 103 o7 .1 397 6*2
Sm *1 .7 10 1 - 2,,21 ... I .
s s 1.1 .9 1.2 .1 3a3. 9.Z

SSw 09 3.1 1.O0 * 5.1 9.3
sw .1 1.2 3.0 1,2 so 8.1

wsw *1 1.3 3.1 3.0 o3 70°1 9.
w .2 2.3 6.3 6.0 .8 .6 1_05_ 11109

WNW .6 2.2 SI 5.2 .8 13_ es I-

w _w 1.9 *.5 53 104 ... 1. 11.q
Nw 1.7 2.S 1.7 le? l.9 1.3

CC
(l91 20.0 37.9 31.3 S. T 1-. 1120-0 -- 2,

TOTAL NUJ CN OIAlNS9r

C

C

USAFITAC g" 0-S (1 A) ,,oUn mmciia , m s , uM ,CIIIB

.,77---------
itt , ++*('+ '+e+<7j

t' ~~ ~ A ...64+,L
-Nu 6 - +++.,+_ '+
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* GLCBAL CLIMATOLOGY SRANCW
2 uSAETAC SURFACE WINDS

AIR dEATHER SERVICE/MAC PERCENTAGE FREQUENCY OF WIND
DIRECTION AND SPEED

(FROM HOURLY OBSERVATIONS)I
122.1- IILTH AP M 71 -112- s-

{ /E~LL jir&TUFD | [n _

( -.. ,.-,T FPcm

(
SED MEAN

(ENTS) 1-3 4.6 7.10 I1-16 17.21 22-27 28-33 34-40 41 - 49- t3 % WN
D in. SPEE

No . 3 ,a ., a.r
SHE. . .61 .| 11 1: .211

So q . -_ -_. 1.l
ES 1~ 1.1 1.2iL ___ "-." A-L

_ --- I" 2__ Z1 _

sw 2.8 1.? .2___ .I
Sw .9 3.4 .2 1. 1 Al.

WNW lo 41.8 l _ n .7 t3
mw . 4.2 .u 9 .&. 2 -?-- t.L .I

wov AA 02 25 14 A )T UV-OS mpA

. ,

AAn,



6LOBAL CLINATOLOSV BRANCH
USAFETAC SURFACE WINDS
AIR WEATHER SERVICE/MAC PERCENTAGE FREENCY OF WIND

DIRECTION AND SPEED
(FROM HOURLY OBSERVATIONS)6

72715 DULUTH ZAP N . - JAM
"ATMAT m aIam Uonm UIU

( ALL W[ATHER .21L(l2f.

SPEED MEANq

(KNTS) 1.3 4-6 7-10 11-16 17.21 22 -. 28-33 34.40 41- 48-2 k86 % vnN
DIR. SPED

N *1 . . . . J.a1 .3 5 - -1 T-T
NNE _2 08 1.Q .1..
He .1 .3 .1 02 .1 99 11o0

ENE .2 .1 .6 .3 1 I --- AAA
I I 1 .2 1.1 .5 .? .03 -1.0 [I
m 1.1 1.9 lS e2 _.A j .3mS 9 1 1 . O 2 a 4 8 . 3 ,
SSE e6 1.2 02 02 2,2 8.&

3 .1 .9 1.9 1.1 .1 9-_ 9.,3

saw .8 1.8 101 .2 3,9 lno
sw .2 1.2 2.8 2.0 02 9__ ,'
wSw *1 1.6 2.2 .7 1_____-Sa .2.
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U S AIR FORCE
ENVIROEAL TECHNICAL

APPICATIOM CETER

PART D CEILING VERSUS VISIBILITY
This sunmary is a bivariate percentage frequency distribution by classes of ceiling from zero to equal to or
greater than 20,000 feet and as a separate class "o ceiling", versus visibility in 16 classes from zero to
equal to or greater than 10 miles. Data are derived from hourly observations, and three sets of tables are
presented as follows:

1. Annual - all years and all hours combined
2. By month - all years and all hours combined
5. By month - by standard 3-hour groups

Due to the cumulative nature of this presentation, it is possible to determine the percentage frequency of
occurrence for any given limit of ceiling or visibility separately, or in combination of ceiling and visi-

bility. The totals progress to the right and downward. Ceiling may be determined independently by re-
ferring to totals in the extreme right hand column. Also, visibility may be determined independently by
reference to the horizontal row of totals at the bottom of the page. The percentage frequency for which the 0
station was meeting or exceeding any given set of minima may be determined from the figure at the intersection
of the appropriate ceiling column and visibility row. Several examples in the use of these tables are shown
on pages 2 and 3 below.

U. S. Weather Bureau and Navy stations did not report ceilings within the range 10,000 feet and higher prior to
January 1949. Summaries prepared from data for these stations using the earlier period and data subsequent
to January 1949 will be modified to limit ceilings to 10,000 feet. Short periods of record prior to 1949
for these stations will be eliminated from the summary. For Air Force stations, the "no ceiling" category
includes clear and scattered conditions, and ceilings above 20,000 feet for period through June 198,.
Beginning in July 1918 for Air Force stations and January 1949 for UWB and U. S. Navy stations the "no
ceiling" category consists of observations with less than 6/10 total sky cover and those cases where total
sky cover is 6/10 or more, but not more than 1/2 of the sky cover Is opaque.

Deginning in January 1968, MiTAR stations report visibilities to 6 miles and then greater then 6 sles.
Thus, for fAR stations, the category equal to or greater than 10 miles is not printed in the tables,
unless the muary was for a period ending before January 1968.

continued on Reverse Side
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EXAMPLES FOR USE OF CUILIEj VEESMM VISIBII~flY TABLES fIN THIS TANJLATWIO
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AIDITIOKAL EMhNR

EXANFLE # 14 Values below ini-mm stated in the table may be obtained by subtracting the value given
In the table from 100%.
Thus, to obtain the percentage of observations with ceiling < 1500 feet aid/or visibility
< 3 miles, subtract the value read from the table at the intersection, which is 91.0,
from 100.0. The answer 9.0 Is the percentage of observations with ceiling < 1W0 feet
and/or visibility < 3 miles.

Likewise, the percentage of observations with ceiling < 500 feet and/or visibility < 1
mile is 2.6, obtained by subtracting 97. from 100.0.

EXAMPLE # 5 To find the percentage of observations falling within the two categories given in example
above, subtract the value read from the table for the first set of limits from the value
in the table for the second set of limits. The difference will be the percentage of
observations meeting the lower set of limits, but not meeting the higher set of limits.

The value 91.0 read from the table at the intersection of > 1500 feet with > 3 miles,
subtracted from 97.4 read from the table at the intersectin of > 500 feet th > 1 mile

b is equal to 6.h$. Thus; 6.4 percent of the observations met th; criteria: "cei-ling )
500 feet with visibility > 1 mile, but < 3 miles; or ceiling I 50 feet, but < 15W00 feet
with visibility > 1 mile."

Since these tabulations are prepared In several vays includbg by moth, by 3-hour groups It Is possible
to determine diurnal variations of ceiling and visibility limits as well as probabilities of various
ceiling-visibility combinations.

0



GLOBAL CLIMATOLOSY BRANCH C IIGVSBLT
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-Z 700 7.0 77.: S0. 62. 83. Sat &so 6.1 88.1 860S 68.5 695 68.5s~e 8.5 6 6886.7

S500 88. 790. 62. 3.1 608.167. AGO 619. It.8 90.8 90.7 90. 90.9 90.9 91.0 91.2c: ' 400 a.. .11a. . l.. l.. .... 92L0--2 £.-2.9. 01--2)
30 be. 790 32. $6. &So 86o 90. 92o 92.0 93.1 A. 9. 9. t9.9 95.

C> 100 88. 79. 63. 58. 6 8191 91. 9A. 93. 951 98. 98. 97 98.31 99.A1
k 0 79-1111 *?-a. 023.6

TOTAL NUM OF O1VATO#9

c USAF ETAC :~0.14-5 (OL A) ouvw u's at us pow am cumm

Al.

7:



rLLBAL CLIMATOLOGY BRANCH4
US AFCT AC CEILING VERSUS VISIBILITY
AIR oEATHER SERVICE/MAC

7 4U DULUTH ZAP Mw- A3*2-

PERCENTAGE FREQUENCY OF OCCURRENCE rp
(FROM HOURLY OBSERVATIONS)I

a VISIILITY STATUTE MILES,
ICEILING

FEET

NO1 CEILING 146..5~*6S. 06S~at5. 065065. 05
__A3 I1~A~l ~l il .1.1 Al .2.1 %2_1i~ 5 2.1 .1r ?BO0 68 S1. 51 Slog 52.1 52.Z 52. 52.3 52.3 52.3 52.3 52.3 52.3 52.3 52.5 52.5

~i 16000 tb8.' 1-2 -52a -52jL -5a U S2 52.L311913! &2.11Z
66.= 58,1. 51. S2*1 52. 52.S 526 52.& 52. 52.5 S2.6 52.5 52.5 52.6 52.7 52.7

1I2000 it. -52. 52, 1293. 2.) 5.9. &2.91.919iD
a 500 0.o 53. 53. 56.1 5& 56. 546. 56.S7 56 4 .750 7 56.7 5oo7 54.? 56.3 Soo .61oo

WO soo 5e 540 iS. 55. 55. S69. S5 o3 . 55. 6 55.3 55.3 55.3 56.3 S5.3 556 S564
__ 700 52. S?. Al? aa ~ I.

6M00 53. 56o 57. Soo 116 56.7 59.1 59.1 59.1 Soo1 59.1 59.1 59.1 59.1 59.2 S9.2

>0O'54o 56.; 59. 590 50.1 60D. 50S 50.5 60.5 50.5 609S 6095 t0.5 bo0s 60.7 50.7
4000 550 59 .f...i1 L 61s 62s 62.1L1A~. kkza.1 .12*9 A,... 2.a. 6.41~a

( 3500 55. 50. 1. 5 2. 53.S 63.2 53. 53. 53.5 53.5 6395 53.5 53.5 63&5 63.5 63.56
300 S~ 57 62.1 63o. 4 64 kis i a b* o 6503 b&ia AiaL' &Sea A1.5"

S2500 S7. 63.1 6. 65. 6%o. 65. 55.6 65. 55.5b 66.6 66.6 66.5 669.1 b5 55.7 55.7( 2000 59e 64 566 6?L 57* so. fia. &a. haL& . 1*9I.. Al.iLLU
800 59e 66. *7 691 53 69. 59.4659.9 70.2 70.5 70.5 70e5 70.5 705 70.5 7005 70.&

1 500 b1e57 A! 6 o o ?11 ?L109 ?3o 11 73.1 13.1 13.1.21.1 11.2 11.2
1 ~200 63. 70. 72. 73o 75.l 75. 75o 76 75.5 700 77.0 77.0 77*1 77.1 77.2 77.2
I 00 '*.izz.~l .11. 11. ?1 74i as. &0ak so.&k 90-7 A le? All - JR.
900 66. 731 7.~ 75. 77 73 79. 60.6 60. 31.6 31.6 31.% 61.5 a1.5 86 31.5

C am~ 611 73 7S.6 77.1 lbs l590 UINO42. .122ii. 2? .12*9 111, i Z 43-4 8304
S700 bS. 7 75. 76 .g 0o Soo at* 5 36. 66.3 35.5 35.5 35.5 65.60 35.0 6.1 SS.116w b5. 7b ?80A 'Bros 1 &It 82& .11. &i. ?1 8ial It.3 11.1.3 88.D.4

5Oc 65. ?7. 79A Us1 63o1 8. 1%.a 66.#t 16.3 69.569. sot69.9 90.% 90.0 5 90.5toe

2t400 b6 ??~ 79. 4.-3. 860 Alto-Aa ? 1*1 3*3 .93*3 9%&0 2 94oO 91*294

I0 A5 77. as ftt. 35. 6 91.4 91 92.3 93.3 93.3 96.1 609629.
1 00~ 65. 77 79. 63 $5. 16:: 69.6 92.7 93.2 9i19. 95.5 93.1 96.3 99.01 99.6

a~ 0 Js 77. ???: Sj,. as*. 86 A9-41 -- s IA. -- * 5.. 1.

CUSAF ETAC 0-U4.S (OL A) owwwo olsw oI im -ami aumu

I 4A.

,. 00



GLOBAL CLIMATOL06Y BRANCH
USAFETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

7DULUTH 1AP Nm. 3p

/ PERCENTAGE FREQUENCY OF OCCURRENCE W

(FROM HOURLY OBSERVATIONS)

VISISILITY (STATUTE MILES,

I[No C"NG 42. 16.1 416 14#70 4T To. 4709 AT. 9 AT. 9 AT 479 4T.9 4600 AS.0 4600 A00

BOD 440 480 4A 9. 490 50*. sa.4 50.b SD.6 50.6 50.6 0.6 50.7 SO*. 50.7 SO.7

? A400 Sol 49. 49 500. 50. 50.0 1. 51. 51. 51.1 5l.1 S1.1 Slt1.t 2 51.2 51.2 51.2

-1 2000 _ 3 I 5.5.5. S . 5 595.o.2 1~.0 5_W 51 q2_3

> 106000 %7. 56. 57. 5391 56 59 59. 59.0 59.10 59.3 59.30 59.3 S401 591 Soot soot

> 500_0

I 5 3 . S8 9 . 6 0 . 6 1 .1 6 1 o 6 1 . 6 1 . 6 1 1 1 6 1 .6 l o 6 1 .b 6 1 .7 6 1 .? 6 1 .7 b l15.000 Sill . Lb.3l. Ib... .4_.",&Z A . .0. 42. 8
(r 3500 55.61 63o 64. o! 65. 65.S 65 95 65.9 6S.9 65.9 66e.0669066*9 660

nm 250 7. 61A. 6 669i 7. 66. 1 b6 * be* 66. S9 66.9 6.9 69.0 69.0 69.0 69.0
______ .44.. .. 2 1... viL. -1. 24, .. 72021.,S?

to 60. 66. 70 71. 72. .T 77A 7401 ?A.A TA.A7A TA.6 TA.6 7A6 71.6
500 &I. __ ?i . _- -.ZL.. 14.0. 11. 2.±2. 1. 2. 21.w

S200 61. 70. 72. TA. 75. ?69 70. 77. 7?7.1TS.A 76.A T80A 72.3 76.1 76.5 l6.5
5 000_..* L2 1. .12.. 11... 1"1680.? .0.?.0..6..23-R0

> w 62. 72. T4o ?be 77. 6 79. 0. Bo 60.4 61.1 Sl.1 lo 61.1 513 61.3 61.31 61.3
BMW 8...4..1.. A.A...2. 52. U _A6. 2-0 _622" -921 _82.2
a7062. ?49 76. ?6o 79. l a1 62 63. 63.4 floes $.5 goes 61.6 lose $A.I 868

a 0023.2 440 -U". _44.0
40 b~ 7S. 7so too 62. 13 65 $6 6.4 6.69 .See to? $9., &to% $too $toA

3 3. 7719 1 63. 67. 69.$o TOo 69.3 Ole% 92&4 92.1 93.3 93. 93.ll 93.3

~0 0  630 77. 79. 62. So* 46&. 66. 91. 91.: 9A.7 951 93.6 97.7 97.6 96.6 99.1

MOAL NUU OF I AIVWj

USAF EYAC M'""0 O.4-5(OL A) .uw. O " PIs..w IAwum

.7



GLOBAL CLIMATOLO6Y BRANCHCELN V RS S IIB IT 1
US A FETAC C IIG V R U IIII

6AIP WEATHER SERVICEIMAC

7 DULUTH IAP N

PERCENTAGE FREQUENCY OF OCCURRENCE nR
(FROM HOURLY OBSERVATIONS)

V'ISIBILITY STATUTE MILES
CEILING

FIEET -

*NO CEILING 39* 44 48524 o46 46.5 46. ::.9 4I6.9 46. 46. 4694- 694.
l 0000 *3 0 1 5. 1. 5 53.L -53.5D 53.5 3. 53.L53.3.5 53.6 53.1 53.6 53::

43.00 50. 514 * I t$ 3SS9 3S535S* 35S.65. 365

93 t 1600 lid2 I3, IL&Ljl-j SILa - u"s3 A u
>- 400O r 99 0. 51. 52.4 52.8 53. 53.S 53.6 53.8 53.8 53*8S 3.S 59.0 59.0 59.0 59.0
t >12000 4%'5, k* o 475,S.s~ t&s.

t 90 6.1 53.1 59. 55. S 5. 4 5 S.9257 57.2 57&2 57o2 57.2 57.2 57.3 57.3 70*1 579%

90 *. 55.1 S. 57. 57.l 55. 59. 2 9.2 o 59.2 59.2 %9.2 59.3 59.3 S9.4 59.4

600 9. 57. see 59. 60.1 61.2 62.C 62.0 62.1 62.1 62.1 62.1 62.2 62.2 62.3 62.3

400 51.' 60 -62 63 4 6g kin. 660~ 660 &. % 6ii 6. -k"n &&,S &&.d h..! ri
1 3500 52. : 1. : 61. 62.0 63.3 69.1 69.1 6?9 69.213 6 61b935 6965 69.7 6S.7

So 61. 63. 69. I. 66. 67. T7. 67 10 60.1 7813 61.3A 60.3 68.5 65.5
2500 53*1 63. 66. 67. 68.5 70 71.7 72.( 72.1 72.5 72.6 72.6 72.8 72.8 72.9 72.9
:2000 53 j~Aa hi T2.1 i. . t 11,i 71.7 il 1.. 11.. 11-0 7%.nD71A.0

)Bo 800 59 65. s7.68 70.1 71.9 73.9 74.1 79.9 7500 75.1 75.1 ?5.% 75.9 7S.S 75.5
Z 1500 541 67: 69- 29i. lii 7it 7i.1 lb. T .17.6 l7nk li.8 li2 8.9 7l.d

(51200 55. 68 70To 72. 79.q 76.9 T8. 79.1 19.9S0.9 1.3 81.3 S1.& 1.6 S1.7 S1.7
10 56. 69A 71. 7 0

9000 10 73. 82. 1 79.2OAI 0-

? b 800 ilL 70. .l2o .7910 as, 11.. lbo~ 216. 11i~ 11.1 16h.Z2 1...
a 700 56. 70.o 73.1 7t. 77 79.6 82.1 83.6 63. 3o 16.0w 86.93 16.3 $7*1 87.1 87.2 S7.9

600 Sb. 1  lt l a 830DAJ A&,ii l 11... AS, 2. AD. 1.2
Soo50 56. ?1A~ 79* 76. 79.0$ 81 0 8. 8 $To 89.3 90.1 90o1 91.0 91.0 9161 91*3

C ;~~ 400 56. ?1 To 76. g n1 90590t. o
> 300 56. 72. 79 7. 80.0 83.5 87O 90.7 91.3 99.0 95.1 95.1 96.8 96.8 96.9 97.1

200 56. 72 9. 77s $j0 9l&. Pike Oid *Set 97. 978
10 6.1 72. 79. 77.0. 68.1 9103 91.9 99.6 9se9 96.0 9o.1 99 99.1 00*0

c USAF ITAC 0- W.14 (OL A) wa m a. pi w m amcam

A'~



GLOBAL CLTMATOL06Y BRANCH C IIGVSBLT
USAFETAC CINGVERSUS VSBLT
AIR WEATHER SERVICE/MAC

'y 745 -Oti 11TH4 TAP mMi

p PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY (STATUTE MILESM
CEILING___ ______ ___ ___- __ -

FEET, - - - - ____________ ___ ___ ___ ___

r; ~ 1 ?- 6 a5 a 4 -Z 3 Z2,7 2: 2 >I' . t ~I ZL at as 16 1.

* ~~~~~NO CEILING 3 87 7 - __ - _ -- - - - - --

2000 143o . 40 4. 87.! 87. 87. 47.6 4S %T7. 817.8 7.6 87.8 87.8 87.5 is?.$

* 8I000 48 530 58.1 58. 58. o5 55 55.8 55.8 55.8 55.9 55.8 55.5 5.S 51.5 SI.

4 8. 53. Sq., 511. 55. 55 55 55. 5s. 55.9 55. 59. 55.9 SS.9 55.9 SS.9

~'oo so., 55., Sbo 56W 57.0 ? 55. Seel 58. see 55.o Sal Sao Ste 58 S.10 Sa.0

X 7- AZ...-e-1 S -6".. -&.-I
> 520 57.1 59. 59. 59. 60.4bl 60. D 60 1 60. 10. 10.7 boo? 600? 6007

'~58. 60. 611 62. 629 63. 13.f 63. 13.8 13.8 13.8 63.5 63.8 13.8 63o5 13*

450 Sol 58. 10 22. 6t. 63 68.0 68.1 61#. 648 18.7 6407 14.7 18.7o 14.68? 0 18.?.
2 OO CA65. . L JI - L .- - 64.7 -644-46 -14" 4 -"o

t be;56 63. 68.0 65. 65. 6. 1704 6?. 17. b?. 67.6 176 17.6 17.6 07.6 6706
3000 . IF .& 2*"*-l -*8.?.I". .-"" 1.. -&&".' 4.- 48.,

2 2500 58. 66& &8. 69. 19. 71. 71.1 72.C 72. 72.1 7201 72.1 72.1 72.11 72.1 72.11( - 2000 U*Z.... --246-11 -25. e -3. -25... -=5e.4 -S...S" 5.
1=0 b0. 69. 7?. 73. 78. 75. U0. 7?. 77. ?7. 77. 77s8 ?7.5 77.5 77.5 771

S 600 1.5. -5.1-.3 ..? -&~Lo -".*A .8.
12700 63. 75. ?To 50 520 51. 87. 53. 55.1 89.7 90.5 90.5 91.0 91.0 91.0 91.

a 800o

C 500 13.1 761.79. 82. 58. 1. 90 91. 91. 98. 98.1 98.1* 9.3 95.91.519 95. S*

30 63.1 76. 79o. 2. ISO a?*91 93. 93.0 91.5 97.6 97.6 98.8~ 98.? Ole* 9ee9
a 200 16. IL.7. &c-.. a?-5 :!0-1 et-..
'100 63.g 761 79. 52. 55.1 87. 91. 93. 93.1 91. 97.8 97.0 9oo7 95.9 99.8 99.93 1_

Z 01 6,TL 9411 u*A-@ so3.3.i

_OA OF 11110"lo

cUSAF ETAC (16- @145 (OL A) suwA o amCI Pm m uu



GLORAL CLIMATOLOGY BRANCHIC IIGVSBLT
USAFETAC CINGVERSUS VSBLT
AIR WEATHER SERVICEI9IAC

74W auJTN ZAP NM 3-A2

* ~~~PERCENTAGE FREQUENCY OF OCCURRENCE 4m~~.!
(FROM HOURLY OBSERVATIONS)

S VISIBILIty STATUTE MILES,

S 5..7 3. 93 ~ - ___ -. 2 ____ -A -5. -R ______

* 99 53 55. 5.1 55.1 69. S6.2 56.2 56.2 56.2 56.2 56.2 56.2 56.2 56.2 56.2
-SA" ~ ~ ~ ~ i &A iIL1j2-k2 5 SA2 -Sh.2 S A-i -UL? U-.2

S 59 55. 55. 55. 56.0 56. 569% 56. 56.9 56.4 56.9 56.9 56.9 56.9 Sb.9

51.X 55. ST- 57. 57 5So 53S S1.7 53? 58.1 53.7 58.1 53.7 58.? 5O.7 53.7

S * 3.4 58. 39. 60. 60. 60.8 61.3 61.5 61.5 11.5 61.5 61.5 61.5 61.5 61.5 61.5

b 1?6'4 61. 62. 63. 63. &4. 6. &5$*a 6500 65.1 65.1 65.1 65.1 65.1 65.1 65.1
Wm ha Ib. &bIkduS9 65.9 SS99 169&9 6S9. 6S,9 k6S,

S% 57. 0 69. 69. 69. 65. 66. 66.9 66.9 6.5 66.5 66.5 66.5 66.5 66.5 66.5
&.7. 66. 67. 63.5 6A"3.7 - 63.7 1 63.7h -a

0 40 53 065. 67. 7 66.1 63. 60 63.7 680? .67 640 3.7 * 63.71
70 Ine At. St 7)i~ 3. 0.7 7.0.? 11*1 it.) 10.2 7 i

6 1.1 6?. 69. 71. 71* 720 12.1 73.1 73.1 73.5 73.5 73.5 73.5 73.5 7305 73.5
- 12A"iIi -2"2 117 .I.9 lit 7lid 7Li la-S L.9

SIX 3. 71* 7to ?SO 75. 76.6 77.4 7604 T3.4 7see 79.0 7900 79.0 79.0 79.0 79.0
SaoL i L AlAaA l A i i i

( 9. 7. 77. 73. S2. 31.L 33.0 Been SO. -5. 35.3 At. -5. 35. 35. 5.
9m 1 *4 ? 9 0080 026* 1e S$aq$IS&10 se9

700 69. 76. Tool So* Sz. 39. 3G. AS. a 3 90.3 91.5 91.5 91.5 91.5 919S 91.5

(0 64 160 7eel O1. $3. 3 33. 960.o 00. 92.6 94.1 99.1 99.3 99.3 99.6 99.6

300 !69. 76.1 It: 32 8. 6 19 91. 910 099.5e 96.9 96.9 96.3 96.3 97.9, 97.0

76. 73 Ol. 39 37 0. 9. 9. 95.1 91.1 97.1 93.3 93.9 99.0 9.
:A7 6 ig. 1 ?1::: 21 44 91 11.2l 8. 24 9 2.2 1

vOtlm NUU OF OS9ftAISSga

CUSAF ETAC 0- 14-5(OL A) ovAmo m epwi mm



SLCBAL CLIMATOLOGY BRAN~CH ELNVSBLT
USAF[TAC CINGVERSUS VSBLT
AIR WEATHER SERVICE/MAC

7;;W Ml iTid TAP M

UA PERCENTAGE FREQUENCY OF OCCURRENCE

(FROM HOURLY OBSERVATIONS)

VISIBILITY STATUTE MILES,
CEILING

I1 ZI 6 5 Z 4 a 3 -1 1 2 itI'l a I a I I 6 at 2l 56a 0

NOCEILINC, -9 Sa-o o o o o O956 5* otSo ot5* otS
i 20000 69.i 50.Z 30.2 50.2 %1. 50.- 50.!-j2 ' 5 0 0 0 3. 5. 095 . 0.

* I00 51.1 S2. S3. 53. 53. 63 53. 53. 53. 53.7 3.7 S3. 53.7 53.7 53.7 53.7

S00i51. S3. 3o SO& 56. 5*. 56.2 5.1 54*.1 oo S oo sea oe 5461 s56o S%6l sea
Z 2000 ILA c-I
>10000 53o 5 SS .e 6 56. o6 36. 36.6 36.6 5b6 56.6 56.6 5b6 S.S6 Sfi. S6.&

___= 55. se. 59. 59. 5. 59. 59. 19. 59.7 59.7 59.? S9.7 59.7 39.l 597

4111 6=~- 58o 61.1 62. 62o 63e 63e 63.1 63.0 63.0 63.O 63.0 63.0 63.0 63. 63.0 63.0

S 50 9& 62o: 63. 684# 66 66. 66.1 66.o 640 64.6 66.6 6%o% 64.4 66.6 666 66.6

( ~3500 60.6 . 65b6 6 6 6 66.1 66 a 6 .66 6 6. 66. 66. 6 . 9t

00 &1.2.- 1i.. .15- .. ..- .3..-Ju I..o .25...S 265.- .2.. I I

:800 66.o 72e: 76.1 76. 7&a 76. 77. 77o.' T7 77.3 77.3 ?77.3 77.3 ?77. 77.3 77.3

200 68.1 76.1 78. $0* 02. 82. 83. 96. 86.$ 852 55.2 552 53.2 8.2 55.2 85.2

900 3.o 77.1 SO 92o 6. 816. 86. 87. 67.2 1?.7 $7o7 57 57.7 87.7 57.? 57.7

If a 0 69.! 79.1 42.! 5. 86. 87. 55.e 90.a 90. 9oes 90.7 90.7 90o7 90.7 9oo7 90.7
a .. &O.-as- .. &.. ag.. IL.- IL.. .53.7±3.

50~30 70.1 50. 6. 36. 89. 59 91. 93.1 93.1 96.Z 96. 96.9 95.1 95.1 95.1 93.1

70. 81oi Olet. 86. S9. 94*. 93o 96.9 93. 96.3 97.6 7. 95.1 9*I 9o.1 95.1

72! 701. $go8 90. 9:3. 9So4 95.G 971 911. 98.3 99.6 99.6 99.5 00.0*

TOTAL NUM OF 015WVUSB

CUSAF ETAC 0- 14U5 (OL A) owa o a-m mo

F -- -------------------- Al-l

64



GLOBAL CLIMATOLOGY BRANCH-
USArETAC CEILING VERSUS VISIBILITY

7g DiULTH4 IAP MN 3-92

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILINGVISIILIY (STATUTE MILES,

FEET -

010 06 L'5 041 Z03 Z2*i a2 >1 l1, ?t 1 a 1. a a I 2t~ 5 18 0.

Z N000 CELN 480 AS. 4 9. 49o2 49o3 49.3 t9*3 A993 A9.3 A#9.3 19.3 49.3 49.3 4903 A9e5I
0 2000 A a O. 9-, Fl-*. j1.2 51.2. %51*. .5.1.7 .51-? .51.11

I 1800 AS 50.1 5a 50 50.9 51.2 51. 51.2 51.2 51.2 51.2 51.2 51.2 51.2 51.2 S51.A

4" 9.5. 551 501 51. 51. S1.7 51.7 51.7 51.7-51.7 51.7 51.7 5 1 .7 5.0

Slog 51 53. 5A. SA41 5A.6 S4A. SA. 5A.8 5A.S 5A.8 SA.S S40S SAS 514.8 54.8S 551

Z 8000 09 569 56. 57. 57.s 57. 57.7 57o7 57.7 57.7 57.7 57o7 57.7 57.7 57.7 58.0

6M*- 55* 58. 59.1 59. 59. 60. 60.2 60.26* 60. 60 2 60 2 602 bO.2 60 2 60.10.
C 0 500 56 .5 0 .1...A61.,S 1. ~ -.. A61* I61* kL* .kLJ .6.5 I,&

1' 4500 56. 600 60. 61. 61. 61.8 62.1 62.1 62.1 62.1 62.1 62.1 62.1 6291 62.1 62.3
4000 __ 1.6 -~ 62. 63, 63, 161. 1619 U 63.9 63.9 lb 3* 96.fL..J]

2:0 3500 5oo 62. 63. 6A1 6A. 6A.8 65.1 65.1 65.1 65.1 65.1 65.1 65.1 65.1 65.1 65.3
2! 3000 8A l A~ 6145B .661 .. Lke 6612..* 6665* 1 .51.6.) IL 6* , I _fi

02500 5.65. 66. 67 67 68.1 68. bees b8.5 68.5 b6.5 68.5 6e.s 68.5 68.5 68.7
02000

Bo00 62. 69 1 7. 7. 7. 7A.1 7A01 7A.1 79.1 79.1 79.1 7A.1 7A.1 7A.A
0500 69 71 7A 7673lb.16 1. i t2t.l*1.lt1LPL

f00 t67 71 0 .49.85 7 7 7 , 6 .9 U s. 86.8 86.8 86. 8 .8 81. 8 6. 8 79. 1

: 1 0 7 1 ± 7.200 6 6 .1 7 5 . 7 7 . 7 9 . 0 . 6 1 6 4 & 1 * 62 .7 612 . 83 .1 8 3 .1 83 .1 8 3 . 1 83 .1 83 . 1 8 3 .3
00 ____ . 76 2.1± a1± .1.. 2 ~ ii.q ae ? &So~ 15 *) $So a. J.5.3 853 3 B.111

> 700 67.9 79. 82.164 *A. N5 1. 87. see5 88.5 89.A 89.6 89.6 89.& 89.6 89.6 89.9
6W b00 6 ~ as. a, 11. I 1I 91.) 91.4 91.4 91* 1*3

(0500 68.3 s0. 83.0 86. see see 90. 91.6 O1. 93.0 93o3 93o3 93e4 93.9 93o% 93.6

Z30018.* S0O 83.1 87. as* 89 91 93.3 93. 95.1 95.9 95.9 96.0 96.0 96.1 96.3
1 68.9 80: 84A. 870 88.5 8t. 902. 9A.1 99.1 9791 98e0 98.0 96.2 98.3 98.9 99.3

z___ 0 66g so. a%. gel 19.11 f2.01 Iga.; it.2 Ita,1* .l

TOTAL NU OF 0118VATION A07

CUSAF ETAC 0.1445 (OL A) mr~m - m w on anu

mill



G L(9AL CLIMATOLOGY BRANCH C IIGVSBLT
USAFETAC CINGVERSUS VSBLT

2AIR WEATHER SERVICE/MAC
7;VIl Dl 1T AP M 71-JR2Yt

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIILITY 'STATUTE MILES'
CEILINIG

2t10 1'6 Z 5 4 3 2, 2t2 L. v, 1". Z I L Z a 51

NO0 CEILING &S .s. 441s. 480. 460. 46*. 1#*. 4s. 418*9 48.9 11.9 489 u.9 u4i9 u.90

1800 fi. S.. 2.d52.52.52* S30 59 S,0 30 3.053.0 53.1 53.1 S3.1 53.1
1 6000 S.. 53-1.-4 -5.3-4 -13.4-54 I~

F4800 SNB. 51 S2. Sz. 53. 53.2 53.4 53.q S3.u 53.u4 53.u4 53.N S394 53.u4 S3&4 53.5
Z 2000 4R 2-.44 1.4s -%a .5.c." -- 514

aI0000 50. S41 5u.. 55. 55. 55.4 S6. 56. 56. 56.0 56.0 56.0 56.1 56.1 56.1 16.1

a 8000 52. 56. 56. 57. 57.8 58.1 5. 58. S e 9Sao%6. S894 58.5 58.s s8.5 ses r
70D0 -614 -Ao. -*. --..r&..- -0-44"...
600 5~ 58.e 59.0. 66.l 61.2 61.5 61.S 61.5 b1.6 61.6 b1.6 61.6 b196 61.6 61.7b 5000 %9 - .6.2... .6.2.. --6.2.. .62..o .42".-62..! -6 -2.I 6 -6

55. 60o 61. 62.1 62.4 62. 63o. 63.2 63.2 63.2 63.2 63.2 63.3 63o3 63.3 6394
4100 06 7 - --u 6 &"-6"6601 .44 -" -64-2

Z 350 ?7. 62.o b3 6N4 6. 5 66. 66.3 66.3 66. 66.N 6604N 66.5 66. 6. 66051
- 2500 59.I 65.1 6T. 68. be* 69. 69. 70.0 70.1 70.2 70.2 70.2 70.2 70.2 70.3 70.32000_fi-_ L7 .. . 1-"-2. 1L& 3.D-31 2"-LL

lo ble00 61 68.1 70. 710 72. 73o ?%. 74*1 TN. 75.O 75.1 7So1 75.1 ?5.l 75.1 75.2

( 200 63o 72.1 75. 76. 78. 79. 80. 81.1 1.1 e1.3 61.9 $lot 62.0 82.0 32.0 82.1
000 &1 &A. .51.. I1. I1.. *.. 1&&1.5L -LA -AI& -
900 6u. TN.14 77. Too t0o $1* 6331UN 8N.0 850 552 8S&2 85.3 85.3 &S94u 85.u

70D~ 65. 771 ?Be 83o 62o 873 0 1 92OS .1 92. 973 9o.3 9Sol 960 96*% 98.2 9S.2

a0w0 S ?To 80. 63. as* 5eve . 3 93. 95.*3 97.3 97. 98.3 98.1 99.0 99.7

C_ as, a_. I-~1

TOTAL OFM 091MUIA..i'

cUSAF ETAC .1 0. 14.5 (OL A) owe .nv m op -o onu

-- - -LZ - - - - - - -

40z

LL .-



* GLCBAL CLIMATOLO6Y BRANCH
USArETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

72745 DJLUTH IAP MN 73-8z

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILING VISIBILITY STATUTE Mitt$

FEET,---
FET 10 >'6 >'5 >4 >3 ?:2"; 1 2 >'1: ' 1 Z5 ' '1 > > 16 ->• >0

NO CEILING '14. '6*1 16. 96.2 '16.2 46.2 '16.2 46.2 46.2 '6.2 16.2 '16.2 96.2 46.2 46.3 '1b.3
>2OOO 1149 486 q . I. 9 4g 9 fig.Q 48, -A € - -. - I A 9 -1~e un 1 u~

>018000 97. '8. '18. '8.9 9.0 '9.0 49.f0 19. 19.0 419.0 19.0 '19.0 19.0 '19.0 '19.1 '19.1
16000 __9 4, 9 9 09, 119 1,f 9011. 9nk

>04000 17. '9.1 '9. '19.2 '9. '9.3 49.: 19.3 19.3 '19.3 49.3 493 99.3 '9.3 '9.5 99.5
" 2000 9 52 4 s. 3. 3. 51.3 S1.3 51.3 .3 st.3 51.3 51 Sa11 q1_4

10000 51. 2o 53. 53.2 539 $30 53. 6 53. 6 53.6 53.6 53.6 53.6 53.7 53.7
0 9000 .52

1  
4 54., 5A.. 5i.) 51. Slit ii.. -%AAA 51..? 5. ) ,.5.A 3..9 &&-...? ,RS4 .

( ) 800 52. 5:1 5'1. 59. 55. 5, 55.3 55. 55.3 S5.3 SS.3 5S3 SS.3 55.3 55.3 5SS. S5.
_7000 5s.. .i ST 57 9 . 7.9 7. 7.9 .7.9 7.9 S7.9 S79. '..

600 56. 580 58.6 580 59o 59.3 590 59.3 59.3 59.3 59.3 59.3 59.3 59.3 59.' S9.14
0 ( _ o 9 59 q5.& 5. , .6 s,& 9.6 99. 59.7.

> 4500 56. 59. 590 60. 60. 60.5 60.o 60.5 60.5 60o5 60o5 60.5 60o5 60o5 60.6 6006
0 57 60 5 61.: 6210 2..h .2 2.D0 62o 52. AZ.) hz... 62.2 I2.2

> 3500 58. 61. 62. 620 63. 63.2 63e2 63.2 63.2 63.2 63.2 63.2 63.2 63.2 63'1 53.9
3 00 59.1 63. 66 6 ii 65.3 653 650 65o3 Sim 65.3 i5.3 65.3 5. 4

S2500 620 67. 68. 69. 70.1 7001 701 70.1 70.1 70ol 70.1 70.1 7001 70.1 70.3 70.3
-2000 3 . 75o0 750 75.2 ,1.3 7 5.3 7i.3 7.13 75.3 7.3 75.3 7.5.5 75*s
_ 1800 65. 72A 710 7*1. 76. 76.3 760 76.5 76.5 76.5 76.5 76.5 76.S 76.5 76.7 76.7
_ 1500 6609 74.5 76.9 ?*L 79: 79:7 7919 1000 AiD.D 800 8A.. An6 2..P A0-0 80.2 A0.2

( -1200 6! 75:. 78.6 79. &1* 81.7 82. 82.1 B2.1 822 52o2 12.2 52.2 82.2 82.3 82.3
1000 680 76 79. 80. 53o0 035 83o8 83&8 84.3 51143 143 J 3 84*3 815 ,

_ 90 68. 77.0 0. 31. 90 848. 85.1 85.S 5SO5 56.1 56.1 86.1 851 86.1 56.2 86.2
( 0 8o 690 78. ale 82I& S D j.3 8Sl5 J 63 Ike9 86,9 60 ,,9 36,9 1609 117.1 871

_ 700 69. 78 620 830 8600 86.5 87.3 67.5 578 35.5 53.5 8805 e8g5 see5 8806 85.6
_6W 69 . I9o5 83o 8 18 7 9 6111.9 89*9 9f1 90.1 9fl.1 90.1 .1.] 90.? 9.2

( 5 0o0 70w 80 0. 85 4603 85O 590 90.6 900 91.9 91.S 91.5 91.5 91.5 91.7 91.7__0 .0. 80 111 9 90o 92. 930 93. C.i. .2 9±.2 9.1 9 901.9 9±.)

0 300 70. 80 50 87o 90' 91.5 93.7 99.6 996 96.9 96.5 96.5 96.6 96.7 96.9 96.9
Z 200 70. s0 $5 87 90.o 92o 940 9508 9509 97o9 98o1 98.1 goes 9817 98.9 98. 9

0 0oL. 8008. 8502 87o iLIL900 A i2 i.]90 95198) 9003 9803 9900) 99.02 991000IOU 70. 80 s 5o 871 90.9 92.1 99.* 96. 96.1 95.2 96.3 95.3 99.0 99.2 99.5 ,000.

TOTAL NMI OU09VAONS MST

USAF ETAC , 0- .14-5(OL A) emoA wv.so Pam bOuftm

-~~~~~~. - - . .. -- - --- - - - - - - -

.;,

.d.



* GLOBAL CLIMATOL05Y BRANCH

LS AFETAC CEILING VERSUS VISIBILITY
AIR 6EATHER SERVICE/MAC

7;#4 WLUJTH TAP M 3A

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILING VISIBILITY STATUTE MILES

FEET -I- - -1-

?10 6 ?5 Z4 03 :t2 v 2 0' 1. .1 k. 0'5 0' 16 . 0

NO CEILNG '1 83. '3 3. '3 - - ___ ___ - __ - __

00 4. 3;404. 43.3.6 '3.6 43.6 '.3.6 '3.8 4.3.8 113.8 113.8 '.3.8 4.3.8 4 3. 81

? 4'80 . 15 '6.* 06.4 6.5 1116.5 '.6. 46.5 416.5 146.7 '.6.7 4.6.7 4.6.7 4.6.7 4.6.7 67

? 11000 44.,146 47: T '117o; '.7. 4.7.2 47.2 47.2 117.5 '7.5 '.7.5 '17.S 4.7.5 '.7.5 '17.5
02000 a 7 j - f- f- Aa-I I I -I hI ' AA- ISA b -I

i00 '.17. '.9. . 50. 50. 50. 50S.A 50.'. 50.11 50.6 50.6 50.6 50.6 50.6 50.6 50. 6
V n-~ 1411- CLI-aL....' .1. I 4. .5..- 54.. -5L1 c - 1-7 I ..7 -S. -

*V8000) 4 9.; 51.4 51. 51.1 52.3 52.1 52.1 52.1 52.1 52.3 52.3 52.3 52.3 52.3 52.3 52 .3il

-6000 53. 56.! 56.1 56. 56. 56.9 56.1 5.9 56. 57.1 57.1 57.1 57.1 57.1 57.1 5?. 11

400 55.1 58. 59.; 59. 59.1 59.3 59.. 59.l 59. 59.5 59.5 59.5 59.5 59.5 59.51 59.5

'3500 55. 5 9.' 60.' 60.' 61. 610 61.t 61.0 61t. 61 .2 61.2 61.2 61.? 61.2 61.71 61.*2
3000 _A,- 2._ 4.! .14h..S

02500 58 05 66. 67. 67 67. 67a7. . 68.0 68.0 68.0 68.0 68.0 68.0 80

80 62. 70.' 72o: 73. ?3. 7'.. 7'. 7'.. 7'.. 786.9 74..9 74*.9 786.9 786.9 7'..9 7'409
1500 __ &?- ., 71.9-70- QA 9A70A-3

.X 65.: 75.1 77. 76. 79.! 79. 80.4 81.3 81.3 51.5 81.5 81.5 B1.S 81.5 8I.5 81.5
- 000 6!6 ZJI42.79. al.. 41.. JL. 41.! a Al..1 ii..? -1"

900 b6. 76. 7*.1 80. 61 1. 83.1 8'.. 8'.? 85.0 85.0 85.0 65.0 85.0 85.0 '5.0

a 700 67.l 78. 6100 82.1 83. 63.1 85.0 86.6 96. 87.7 67.8 87.6 87.8 87.8 67.8 87.8z 6m00 ... .51. -. 85..A7--LA-4 "o-,- "- ao 81
( 500 67.! 79.1 62. 84.. 85. 85 &?7. 9.'. 6.' 90es 90.9 90.9 90.9 90.9 90.9 91.1

1 00 67.1 SC. 82. 85.l88 1.29'. -19'.. 97.1 7.8 97.6296.?099.0 99.'. 00.
300 67. 1O 5 * 2. 65. 66e 87. 9 92. 92. 9'..' 986.6 9'..6 986.6 986.6 9'..? 9'..9

TOTAL NUW OF OINUVATIOWSA

USAF ETAC 0. 14t54(OL A) pwKalnm pv a nac~

- --

- I o

4rE'~iT.r



G L~eAL CLIMATOLOGY BRANCH CIIGVSBLT
USAFETAC CING VERSUS VSBLT
AIR WEATHER SERVICE/MAC

7DJLUTH IAP "N g-

*PERCENTAGE FREQUENCY OF OCCURRENCE IRon
(FROM HOURLY OBSERVATIONS)

vISISILITY STATUTE MILES1

C>IIN >65 >4>3 2~ a 2 a 'aa a a ~5 16 a a!0

NO CEILING '0. '.3o2 4394 4.3.4 '.3.6 43 3. 43.6 43.6b '.3. 43.6 '. 3.6 43.6 '. 3.6 .. 6 '3.6 4 3.6,

800 43. '.67 4.7o2 47.2 '.7.5 '.7. .7 4.7 '7.7 '.7.7 47.? %T.? '.7.7 '.7.7 '.7.6 7.
6000 43 Al6. '.1 '.7.. 47 7 6. 7-7 4.7 4z-7 47-) 47-) Ala.?A

> I40 '.3. 47.( 47.5 .5 47.7 '7. '7.9 '.7.9 4.7.9 4.79 4.7.9 '.7.9 .7.9 '.7.9 '.6.1 '6.1

10 '.5. .90. '.9.8 '9. SO.2 50.2 50.6 50.6 50.6 50.6 50.6 50.6 50.6 50.6 50.7 50.7

> =OO 46. so* sloe 51. 52.2 S2.2 52.S 52.5 52.5 52.5 52.5 52.5 52.5 52.5 52.7 S2.7

5 4 S* S*56l561564__o 5. 5694 $694 51. 04a 19%.36.

5000__ 53.A 95 T 645,4 94 RS

>7400 562. 7.3 57. 5O.81. 583.1 5990 1 6'1 59.7 59.9 55. 86. 980 61 86.2
z6400 63. 57._

500 63 517.80. 52.8 8'.. 60.'. 88.1 60.1 90.2 90.7 9 0.7 9119. 1'1'
4 300 63. 5. 798. S9. 60*8 boos .k1a4 61.4 61* & IZA# 610) 6107 .2104 61~ 110. 10

20005.b 630 75. 69L. 69, 692. li9.3 19.3' & 93 69.4 169.4 L9.5 l9-S
1800 7 63 5.l b78. 617 8'.. 870 89 921 92.5 95.8 916 .6 96.6 961 98.3 96.8 99.9

100 6a 71±. 75 3s 8. 7s.9 77SI.1j91 89.3 79.7 192. 6.3 .i.0 .3 -tiA 60 0. SA~ -LM -
90C1;I o 7 o 7o ? o 91 958 * 026 * 128 * 138 * 14 g o

a~A 800 0 SISAOESS

79, US0F 81AC 92, O2.14,941-.U5(OL9.2A1-3A

70 2 '74o 7 . B 068198 * 41$ . S?3 &99 * 609 * 62$ 9

a w 63&13 . 7 1 2 82 %a 9 , 5 7, 9 .9 2 ,9 & . 9A, L8, AA
> ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~. So is 7 58* 8 19199907909119091414

a 40 IO 78 8:
63 r.4 ~f 7,8.789 2* 9. 9. 9*19g~ 9, 9,

a 3M 63. ISO is*11% &be 891 9 oS 9 oS 3o99407940 95 4 .''V 9-69 O99 .
a-0 3 1 I * 7&- 8 , 9 , 9 , 9 . 9 ,f 7. 8 9A 1.S I

-0 631i 8za:sA939o 2S9* 66909. .



* GLO3AL CLIMATOLOGY BRAN4CH4V R U
USAFETAC CEILING VES SVISIBILITY
AIR 6EATHER SERVICE/mAC

72h,. adl[IJTM TAP K 7-A

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

0 CELINGVISIBILITY (STATUTE MILESi

* NO CILING, 5Z 4.83 4.88.88*i,.88. 44188.88. 4 ' '~
_ &a, L-9 -so*- -54 vo 0 _ ia

1 ~ 8000 40 84 9. * 9. 4. 50.of 50.l 51.51 Sl 1. 51.bSlo 51.1 51.b 51.1 51.6 51.7 51.7
a__16000 A9... &I S.. ...5.&A. .... ...I .A.L.I .5".51 .5.4" -S" -51.7 1.

140 484.1 49.i 89. 50 50. 1. 51. 5l1.7 51. 51.7 517 51.7 51.7 51.7 Sloe 51. 8e ~~2000 AS... 11191 I. 1.. - 5)..21 .52-1) .5721 .5.2-1 .5.2..) 2 -52...?52.
100 45.' 5oo. 51. 51.l 52. 52. 53. 53.4 53.4 53.84 53.4 5384 53.84 53.4 53.5 53.5

6 7000 86 52. 52.i 53.4 54.3 54 55.1o 55.84 55.84 55.4 55.84 5504 55.%4 55.4 55.5 55.5
a?~~~~~ rfi -1. m %I '5-d--A, h7-7- -5,217- -&2 %-rS,_j4S-

>60 48. 584. 55.1 56.; 57. 57.9 56 59. 59.3 59. 59.3 59.3 59.3 59.3 S9.4 59.8

> 4000 48.1 550 56.; 57. 56. 59.3 b. De.10. 60 .6 10. 60.60 00 610.6 10.9 10.9

5 ~ 49.1 Sb. S7.: 5eel50. 60.1 12. 62.0 62. 8 .626 B 2*S 12.6 12.B613.0 l.0-
Al- 3000 Am.Am 01

2_0 S0., 56. 59.' 6. 13. 63.5 6.* 6,7. 67o 17. 67.0 67.O 17.0 67.0 17.1 17.1

80 5.1 61. 620! 684. 11 660 71s ?is 710 72.1 72.1 72.1 72.1 72.1 72.2 72.2

S 30. 684. 6. 6. 71. 73o 7. ?77. yes 76* 79.0 79.0 79.0 79.0 79.1 79.1

-- 0 584. 15. 18. 71. 784. 7.60.0 62. 62.6 63.8 463.9 43.V 63.9 613.9 684.0 684.0

S700 55.1 67. 70. 73.' ?77. so. 6%0. 96 67.84 $&o84 go.s 69. 69.7 69.7 69.9 69.9

> 500 550 67. 71. 75. 790 63. &7. 90.3 91.1 92.6 984. 984.1 91#&5 984. 98496 984.

> 300 55. 67. 71. 75. 79. $3so 1. 9. 8439. 96o2 97o2 97.3 97.1 97.9

vu 55. 67. 71 ?90 63oj a 91 92l94. 91.07 960.]98.5 99. 99I 0.

TOTAL NUIIII1k OF 01uV1ATONS_________

cUSAF EJAC -Z 0. 14-5 (OL A) .u'Am momsno.Iomm #m mammuai

------------------------------------------------------------------------ ,

a.-



G LCAL CLIMATOLOGY BRANCH
uS AFCT AC CEILING VERSUS VISIBILITY

* AIR WEATHER SERVICE/MAC

7 zUOLUTH TAP MN._~-a

*PERCENTAGE FREQUENCY OF OCCURRENCE 0, a

(FROM HOURLY OBSERVATIONS)
0 FVISIBILITY ISTATUTE MILES-

CEILING,
IFEET -- - __ - __ -- - - --

OIO >6 ?5 Z4 03 02 , a2 lil " 0 Z4 ' aS 016 to

NO CEILING 41 so * 4*s. s. 8.5 1#8.6 4s9 ..8 sS.5. 8.8 58.8 58.88 0185.8

0100 51. 541. 55.1 55.1 55.3 55.3 55. S5.6 55. S* SS. 6 5. 5.1 55.1 51.6 55.5 5.5

I 51. 55.1 55. 55.3 55. 55.6 S5.8 55.8 $5S 55. .8 55.8 55.8 5.8 558 5 .8 ~
2( '2000 S2. -S5 5..I3 .11-3 II. h~ A-5.. , I-1A l l-Si . R L*. I-. 1 9.- IL -3 -h,

l0000 53. S6.1 57. 57. 57.8 S7.8 58.0 50.0 58.O 58.0 58.0 58.0 58.0 58.n 58.0 58.0 !
I St ~ I M . iLk SIS. iL)- sL A.) 9L jl?2 Iss- sL.9 I&AiL

S000 55. 5a.: 59. 59. 59.6 59.7 10.1 50.1 50.1 10.1 50.1 50.1 10.1 50.1 50.1 50.1
2:7000 55:59. b 61 61,- 61, 61,1 ii1. 7 il- l 51 LI.) 51.3 AL-.7 1la-i 1*7
1 6" 56 0.1 51.5 1.8 62.3 62.5 65.1 63.1 63.1 63.1 63.1 63.1 63.1 63.1 13.1 53.1

05000 6~j, 11* .52.. .5 AL"h. _AS" b _JI" 3, 1 L S.& 1 A fi 6 LA
04500 51 61. 61. 12. 13. 63.3 63.8 63.8 53.8 13.8 63.0 63.8 63.8 63.8 63.8 63.8

4000 '5 67 l iza 5L ut! 641* 64, L 1 61- L - L E .9 Ahahft 02L-AL.b 3500 57:1 52 12. 63. 611. 51.6 65.2 65.2 &5.2 &S.2 65.2 5.2 655.2 15.2 65.2 6S.2
2: 30D so * 3l IA.. bb i? lA)i- Als-aAla)-ik Aba-f IL-a, I A -lAla]

a2500 61. 61. 57. 58. 69. 19.9 70.5 70.8 10.8 71.0 71.0 71.0 71.0 71.0 71.0 71.01

z 1800 65 71 73. 75. 75011 ?5. 77.% 77.8 77.8 7G.41 78.4 78.168. 78.6 8.6 18o T.6
2 1500 76 at, l--lt I3 a 1. 12, -12' I Lua ILU -1Ala -n 1

0200 bI T5 77. 780 80.8 82. 85.2 8.56 854.7 85.4 85.5 85.9 81.3 85.3 85.3 85.3

0900 66. 7? 7. 81. 83.9 85.8 88.1 89.1 89.2 90.5 90.7 91.0 91.5 91.b 91.1 91.1
800o60 a .k0. 7 1a- I9a -22A -2"Aa 12. 112 11) -LZ 1.2.

a700 61. 75. 79. 182.4 85. 87. 90.3 91.5 91.5 93.0 93.3 93.7 95.3 95.63 95.3 94.3
0w Il-a 77. 85.9 92, 91aI 2.. 911.1J 9.5 94. 9 ,i %i _ I~a) -2" 1

It0 500 66. 77. 60e 83.1 865 S9. 92.5 93.6 0*7 98.8 96.2 95.5 97.5 97.5 97.5 97.5
? 400 66 77. jfl, J3.1 Il-a. to, ILSA) il-a lm 113 ld .. 12) Va.ft
Z 300 56. 77. se. 83. 5 1 5 9 3.8&t 95.8 95.0 97.1 97.5 97.9 9sa9 981.9 96.9 9409.9

2W~~I 77. so. __0 _ 43 $989 p-l9.99
1 00 7761T. 80. 833 9685.19* 93. 91. 95. 9.5 98.1goe 90.5 99.5 99.8 99.9100.00

z 0 66 ??. 80., 83. 81.8 89.5 9 3
L'h-*1 l A]iAA.jtfl- ~

TOTAL MNIMO 88 uUAnm -- ALL

CUSAF EIAC 0-O14-5 JOL A) mw wp pTm a naa

4:-j

ii 9.. _oe



G LOSAL CLIMATOLOGY BRANCH
USAET AC CEILING VERSUS VISIBILITY
AIR WECATHER SERVICE/MAC

7 ;0 DLUTH TAP Mmd ____1 __________67_____

*PERCENTAGE FREQUENCY OF OCCURRENCEn
(FROM HOURLY OBSERVATIONS)

CEILINGVISIBILITY (STATUTE MILES,

,FEET',
2t 0 ~ 6 1 a5 a4 ~ 3 Z 2 z2 1 I'lv ~I 'l zI a. Z. 2:'t Z56 z o

SNO CEILING 43. 115o '5. 45 o45, 45o 45*3 459 453 453 450 45.3 4593 450 45.3 45.3

* ?80D0 50. 53. 53. 53. 53.g 53.5 53.5 53.5 53.5 53.5 53.5 53U5 53.5 53.5 53.5 53.5
16000im-1 na___ ..5A..D ..5.L. .51.11 .Sx.-D

; ~4000 51. 5'4. 5'4 5'4, 54.6 54. 5'4.6 5'4 5'4. 5'4.* 511.6 5'4.6 54.6 5'4.6 5'4.6 5'4.5
12000 ~ 35. 5- 5...... 11... I.!- 5.1.5.

>1OD 53.1 56. 56. 55. S6. 55. 55.8 55. 56 55.6 56.6 S61S 55.8 SbeeS56 S6

9 7000

70D__ r%& - IZ..... - 6..- Sao. .5Z4oS 5. -4.1 .6,003 -41 -54.1 .69 -&4.1

> 4500 59o' 63.3 63o 6'4. 6'4* 6'. 64o 6'4o 6'4. 64*9 64o9 64.9 6410 6'4.9 64.9 64119
4000 -1;0 -&AA f... -64..4 -"As. -6404. -64.. is..6s, -44s..4

> 50 60.1 659 55. 66o 6. 66. 57. 7 67 67 0 67. 57.1 670 6 7 57.0eO6 6,7.0

a 2500 65.1 72 73. 739 7'4o 75 75. 75.S ISO$ 750 75.S 75.6 75.5 75.$7III5.4.? 2000 ... s.. .aa. .~. . s7-o " so -".02 S ...4 u-
1600 Sa. 77e 76 79. 60o 62 62 62o 82.7 03.4 83.5 83.6 838 933.8 63.6 83.8
a'500 I s.. .an-.t. *Is. -18.. ..so s .u.&4 - .&& .. as. -"o&-84o

( 20169. 79. 80.6 . 6l 3. 6'4.* &SO 65.2 86. 67.l 67.5 87.5 46.1 86.1 61o 86.1

> " b9. Do. 82o 8* 67. 66.A 89. 90. 90.1 91.7 92o2 92.6 93.2 93.3 93.'4 93.'4

a 700 70. 81. 63. $S. 6B. 90.4 91. 92. 92. 9'4. 9'4.8 95.1 95.7 95.9 95.0 96.OL

> 500 70. 82.1 83. $be S9. 91. 92. 93.7 *3.95. 96.7tbo 97.1 9707 97.6 97.9 97.9
z400 -111. 2A -2.. Il .351.1, i2&,l

? 700 TO 82.l 3. 66o S9. 910. 93. 9%4. 95.0 95.b 97. 98.3 9900 99.1 99.3 99.3
__ 200~ 22 91-1 kAA- II.-l tol 11 1 i2l hA l 3.

C0 > O 0. 82. 83. 86. 69. 91. 93 95.4 4 96.7 96.3 98.7 99.5 99.o 99o0.

TOTAt NUinO 01 OUVATINS

cUSAF ETAC 0.14-5 (OL A) wao qmaau Fow mat sa'i

I 57



* GLOBAL CLIHA7OL06Y BRANCHCELN V RS S IIB IT
U SAF ETACCELN VE S S VSB IT
AIR WEATHER SERVICEIPMAC

7 24W9 DULUTH 1AP 7 3-1k2 m

*PERCENTAGE FREQUENCY OF OCCURRENCE i WF~pn
(FROM HOURLY OBSERVATIONS)

VISIILITY (STATUTE MILES
CEILING'FEET.Ir*******

2000 9S.1 t 945 5 56 9o 5.6 05.6 915.6 65.6 95.6 05.6 %S.b 95.6 95.6 95.6 95.6
%__ 1a1 1. 2 %j-.2 1 2 9.. 1 .I AL-2 -%1L.2 -51.2 ICL-2

a l6 000 i Sip 51.a 1a. -51,1 S1%. 5* 1 15 -51.3 5 S ILaSL. 51. a .I1*3
a 14000 49 51. 1.9 5lo. 51. Sl. Slog 51.9 51.9 51.9 51.9 51.9 51.9 51.9 5109 51.9

Z2000 So.. 53.1 3 . -I3-3J -u it.. -. .53.1 it-.i -L. -533 .s1". ii
100 53. 55. 56. 56. 56.3 S6.3 56.3 563 56.3 56.3 56.3 56.3 56.3 56.3 56.3 56.3 j
900_ 5. ~so RI-%"5a -L&. !&&. a ~a I .i L

£ >7Q 56. 59 590 59. 59.6 59.6 59.3 S9ts 59.6 S9e$ 59.6 59.5 59.8659.6 59.6 590

59. 63.l 63. 64. 69.4 64. 69. 64.5 69.5 69.5 6405 69.5S 6405 69.5 69.5 69I.S
5 000 1&1 k1.a. 6.5.1 9-11.5.1

> 4500 b1. 69.1 65. 66. 66.2 66.3 66.3 66.3 66.3 66.3 66.3 6603 66.3 66.3 66.3 66.32 3500 63 67o:6869.0 7 0 .70*70070 10 2 70.02:2?09 2 02 702

a___ 70. 691 -&a" lit6 01 Jmal an 2-A" AA
> 6 100 709 7610 2 3 61:. 65. 661 6.1 62.3 6.53 66.3 66. 62&3 66.6 62.6

50 0. 76A lb0. a a 15 Alp. a5 84 11& ft3.. a? t, i 8,16 8 .1sob 11.3

( 000 701 l771 6600 8707 11& .0 1 AL 16 111.1 Ala A~ s .11-JA -I Ba

>700 72. 51 l3. 66o 6o 69. 90.3 91.1 91.9 92.6 93.0 93.1 93.9 93o% 93.6 93.6

> 5 00 72. 62. 69. 67. 69o 91. 92.3 99.o 99.0 94.9 95.9 95.5 96.0 96.0 96.1 96.1
a 400 720 t2L9 'a± 66.a$s 90. l9 lit-95 -, 96. al 97o.2 97&*3 0?*8 9798 1!... 97.!

600 72o 612. 69. a6. 90. 92. 93.9 96.1 96.1 97.3 95.1 95.2 9oo? 96o? 96.6 96.6c6 72. 62. 69. 59. 91. pit99 919 96*81 9~i11*91 99mS- lidS l19
00 72. 62. 9 9 01 2. . 99., 96. 96. 98i 96. 9909. 969. 00.0

S 72. 82. 5290 !59. llI.b l.9 a lb.! 1:61 .111 " ltri1fa

"PTAL HNIU OF OSIVAUSUI

cUSAF ETAC 0- 1.4.S5(OL A) u.v.ofu no a0um"s

- *w. CX



* GLOBAL CLIMATOLOGY BRANCH ELN E S S VSBLT
iJSAFETACCELN VES SVSB IT2AIR~ WEATHER SERVICE/MAC

720 UOLLUTH TAP MN 3S

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

EIIGVISIBILITY (STATUTE MUME,

FEET,

0 ~~~~~NO CEILING6.7. 8. 8. 8. 8. 8.6. 6.6.6836.683S.6.38.
t 20000 8#1 4* 8*14634%34*34- 1. 4P3. 8.

* I1 9. 51.: 51 5 slog sloe s11 sloe 51.8 sl.g 51.6 sloe sloe Slog 51.8 SI..t 16000D L. O-.._______

I 4 9. 51.1 52e 52. 52 S2.I 52.1 52.1 52.1 52.1 52.1 52.1 52.1 12.1 52.1 52.1

S 2.1 SS. 56. S6 56. 56.1 562 56. 56. 56.Z 6.2 16.2 56.2 16. S6.2 16.2

am 8000 See &1* 53 SB *8 5959.5 59 S9. 59.2 59.2 59.2 59. 592 59.2 59o2
S7000 It. I hl. .51. I1.. 112 IL-" L...4&6-6 -&&"..- 434"
>- 600 7. 61. 62.; a2 62 26 62.1 62&7 62. 62.7 6?.7 62.7 62.7 62.7 62.7 62.7

> 450 59.1 63. 66., 6. 06 61. 65.2 65. 161. 61.6 65.4 6.6 65.6 &So% 65.6 6$044000 &__ I__ ~ _6'6

t 3000 61. 6S. 66. 7 67.0 67. 67.0 640 &$*. 63.1 66.1 66.1 68.1 68.1 &S.1 68.1
> 2500 66. 69. 71.1 71 71. 71. 72. 72 172.1 72o2 72.2 72.2 72.2 72.2 72.2 72.2

S2000 -A A 1. 2. 1. 1...... -23-6? -32.4 ..Z J .7.. -U. 274
:000 68.11 71. 77. 7? 78 79. 801 t0. 90& 10.3 80.3 60.60 8080 60.3 8003

S1200 70. 76. 1. 62o 03o 649 85.l 86.1 86.1 86.6 86.4 60 6.6 85686.6 86. 86.6
t 1I000 -lA -t~ 2. 1 I.IL I. -A. I3.?1..
> 900 71 so. 83 6 85 6o 88.1 I9 89. o9 I9 89. 69.5 g95o9.es.

~ '~ 72. 81. 86. 66. 1 80 96. 917.39.9. 2 239239. 239

( 00 72. 83. 86 6 90 91. 90. 95.o Ole 96. 92. 923 96.3 92.3 92.3 92.3-Z400 ax2. -Auk -2..a.. x.0.3...s. -ax., Sax.., -a21" *&-a.
>300 73.' 83o *6 69. 901 93. 9401 9?.4 ?. 98. 968. 96o2 96.1 96*3 98.5 9603
_2 40it.

00 73. 83.06 9 *1* 95 9? o *17. 98 9 9 99.6 99.4 99es 09000~n 

no:. 6-s13 
~ ..

14 106-S

ea all

- - - - - - - - - - - -

It - 4 .- -- ,~x



GLOBAL CLIMATOLOGY BRANCH E S S~ICRIT
USAFETAC CEILING VES S IIBLT
AIR WEATHER SERVICE/MAC

Ij7 DULUTH IAP "N 73-92-

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILING VISIBILITY 'STATUTE MILES

14 NCEILING %3. 4 5 4 5 45 65 65 41 7 666. 6. 56 .
_____ La sn... .5n.. i.. .... i.. .n.s.n..

0so 7.S.So. So.$ SD 0. OO? 50. oo 50. 0.9o 50.9 50.9 s0.9 50.9 51.0 51.0

640 7. 0 so. 50.1 Sl.1 512 51.3 51.3 51.3 51.3 51.3 S1.3 S1.3 51.3 51.6 51.6
&I -3...1...1...2.,l S2-2 9.-2., .2. .12..22?222, 12-2.9-3 .12.3&

a 10000 5Do 53 53. 53.1 56.1 56.2 56.4 56. 56.6 56.6 56.6 56.6 56.6 5406 56.5 S~oS
i. 900 S.s. ii.. .5.5, S" lt !. &%-A~ 153.. !&5..9 a12 S 5. 11... &S, .T 15, 1 %&L

- so Sz . SS, 55.1 55.4 S6.6 5s 15.6 51.6 556 56 556 56.6 556 55.9 S609
2 7000

S300 5.5.5. 9 0 0 0 50. 590 %0.5 50.1 S0.5 055. 055.

400 56. 603 blt I*. o1 52.1 62o. 62.5 S2.5 52.5 52.5 62.5 52.5 62.5 62.6 62.6
4000 56. 6101 .i1t 63&1 .13. k" 63, 63.6 63.6 63, 6 lA l 63,7 63

(23500 S7? 62.l 63o b3.S 6.Go 6,40 b645 16.6 6.9 6.9 6.49 6.9 6.0 6.9 6.9

25200 60. IGO 58. 6. 9. 0 70.?CO 70.7 7007 70.6 70.8 70.6 7009 70.9 70.9 70.9
2000 62*19 jJj ?So lit li ?So 7 S ?So. 1.1* IS, 1.. 1.3

2 100 63. 71 73. 76. 71. 75. 7.9 ?77.1 ?7.2 7706 77.5 77.5 77.5 77.5 77.5 77.5
2 500 65: 7 753o1 lis It goes-so. no, -".. &.0.. ai 1. .LLI 1.2 11.2

> :no0 55b 7 761 7b. 79.o &a* 12*1 2. 62.7 83.2 83.3 63.6 83.5 63.5 63.5 83.5

2900 66. 75* 7680 2.5 63. 6 865.2 56.3 87.1 67.3 67.6 1767.5 6 67.7 67.7
(. 76it2i 79 jJ.. 513 a?*? 87t &to 99.. 89.1. at* ago t A9. s-5

2700 b5.7? 60. 62. 66. 6. T7. $9.1 69.2 90.3 90.5 90.7 91e0 91.0 $let 91.1
600 7A7 78i lb $it 63o $ t l to fl e&92 2i ii.) 92.6 92tk U2.

(2500 57. ?so I1. 63. 35. 6g.1 906 91. 92.0 93.5 96.0 96.1 96.6 9oes 9o.5 946
Z 400 5. 7 I b..lt ltltlt±. a1.

6 0 7. 731 $1. so* 67. 69. 92. 96. too 95.0 95. 95. 97. 976 1!.9.
6?94 .. ... .6 ... 6b. arlL#9 .:9. FG1 00 67. 76 t6. 66. $7. 69. 92. *It6 7. 799.19. 93 950.

2 0 7: 76* 1jj 69 7 9 9I, U 11611 fltI. l .93 90I4031

MOAL WIM O 019hm OSASN________

(USAF ETAC 0- O14-5S(OL A) wvws Fw m A011111

a *'~-40.

I -4

T~> .



* GLOBAL CLIMATOLOGY BRANCH
UAAI CIRSRIC/A CEILING VERSUS VISIBILITY

nUILEJHINAP W

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY fSTATUTIE MILESI

CFEET

0NO CEILING 4110 16 0~ 46% 4a. AG. 46a 4b.1 46.1 A~olbel 4b.9.1 116.1 %6.1 96.1 96.2
S20000D 8. I.

Z18000 I* 1 9. 99 .1 99. 460 99. so. 469. 499. 99.* %t 9. 99.3 %s 9. % 9.3 %let4s ~ a 16000 5.

10000 - 490 -6* %t -1 0 -- 49

-000 53. a9 59. 53e 59. 59. 53. 53.1 59.l 59.9 59.l 5.1 55.1 5. 55.0 53 '

z 00 53. 9. 59 0.* silo S1160 6. S 0& 60.f 40. 640 0. .6.9 60.99 60.3se se S

~ ~ 59. file 61.l 629 62. 62. 62. 62. 62.3 62. 62.9 62.A 62.5 62.5 62.5 62.6
4000 &n- I' s,-'& _"x_ __4* -4

3500 62. 65.! 65. 66. 66 66 .66 .66 .66. 66. 66. 66 .66.e 66.5 67.0

S2500 65. 68S' 69. 69. 69. 69. 69. 69. 69.9T& 70. 0 70 0 70 02 70.2 70.2 70*A

~ 66. 71. 71. 720 72. 72. 72. 72 12. 73.2 73.2 73.2 73.9 73.9 73.9 73.5

a '5000 
-A " _14 "

900 70. 7. 73. 78.4 79. 79. 0 31 Ss Gies Iles $I*$ $1 1*$ 1.5 $let9
( -0 .13.. -30 .30.1-900 &s 40

S700 730' 77. 73. 79. 01.o 31.1 5. 32.6 8?33.3 53.6 33.6 S9. GO9. 9.1 34.2
2!600 in, 1 I0Se US--. "A-4o0-*

C0 700. 76. ?t 79.3.33 IS.11 $so 37.1 a7 55. &Sol goo? 69.2 3l9.2 6903 89o4

70 300 7 90, ?so 99 86. 90.4 $o e 90 . 91.1 92.6 92.G 93.5 93. 193.9 99.00

> '00 70.1 78. so& 52o 841 856 39. 91 9. 99.95. 95.9 91.9 96.9 96101 99.3

MAL *1 IISN OS GUUVAIS '

cUSAF ETAC 1=1" O.4S(OLA) wv-

- - - -

I - 4f i

AIL.



G LOBAL CLIMATOLOGY BRAN4CH ELNVSBLT
USAFETAC C ING VERSUS VSBLT
AIR WEATHER SERVICE/MAC

I;u DULUTH IAP MN 3-82 4p--.

* PERCENTAGE FREQUENCY OF OCCURRENCE n I

(FROM HOURLY OBSERVATIONS)

VISISIIITY (STATUTE WM

CEILING ____
FEET,----------------------------------------------------------------

NO CEILING #2. 93. 430 43. 93*7 93. 3.7 93.7 43.7 f#3.7 4307 93.7 4307 43.7 43.8 3.6
20000 46 47 472 7 2 A11A 4l.3 4.Ala.F Alr.4 7l1 .. 47, 11T3 (47.3~ %1*9 .1.%

* lem0 91 97. 97.4 1. 47.4 97. 97. 97.5 07. 97.5 97.5 97.5 97.5 97.5 97.7 97.7
6= 9 47. 47.4 97. 47, 47 7i. 47.5 &7, 47S 47.S I&7.5 47.5 47.5 47.7 97.7

S0 0 470 91. 470 4705 Ala. Al.jS A70 4eS AlaS AlaS 4TOS 47OS AILS AlA

100 50. 53. 52 52. 52. S2. 52.% 52.9 52.9 52.9 52.9 52.9# 52.9 52.9 52.1 52.6
53 1 5-J~ L ia. I 53, 53. 935 53.5 1. 51* _L'61 S iS S3.753.

Z 8000 52. 53. 519 540 59.1 59.2 59.2 5 9.2 9.2 9.2 S~w 2 59.*2 5142 .I42 S9.5 59.5
z 700m0 ss* Sbo a Lw ST&. S7, 57.. S7,1 ja1 .S71 i,1i.57.I1 i.~ 9f3.7
z 6m0 56. 57. 57. 58. 55. 55.2 55.2 56. 562 56.2 S2 55.2 56.2 55.2 58.9 55.%

z 5m 59: s 9. 9 . 59. 59. 59O5 59.5 59.5 59.5 595 59.5 59.5 59.7 59.7

2 3500 590 1 2 62. 2.82 62 8 622. 62.6 62.6 62.5 62.6 62.8 63.0 13.0
____ 1 63. 6146 640 jjn0 l Ii.)lb 51 1. lb 1.1. 6S, 65,1 -k&Im- 9k3 L1
z 2500 62:: 66o 17. 67. 17. 67.5 67.5 67.5 17.5 67.5 67.5 67.5 67.5 17.5 67.5 67.6

2000__ 63. 67o 69. l 9 lb l 9l lb l As lb. 69a 19.& ht9, 69,9 &199
'80 6.1.b.7.70. 70.0. 70 5 DO ?DOS ?0.5 70.5 70.5 70.5 70.5 70.7 70.7

z ; 9200 66.5' 71.0 73.A 709 7. 9. 75.8 75 75.5 75.5 7525 75.5 7.5 75.9 75.5 75.2
z 1000 *g8 73. 75 7?be lj, .11.. Uts 77&a ii, ?Zat .1-. li 7 -9IAZJA&

'9m0 66. 79. 76o 77. 77. 76 79. 79.3 79.3 79.5 79.5 79.5 79.5 7995 79.9 79.9
Booltlbl b 1b &Do 1w A al. nAlA 2* A2-a .LA) 22.1 2.%a

z700 651 75.: 77. 79. 0 $1* 52.1 62. 62.S 52.9 53.6 83&6 63.6 63.1 83.9 83.9
Z 600_ 69 76. 766 900 j b l Ole 11.. 240 &%. 11*1 al .11.l 11 Li

50 19A 76.1 76. $to $2. 62o 589. 65o% 55.9 06.4 07.3 07.3 $7.3 57.3 57.7 a7.7
z 4W 69. 77. ?so ale! l. 2 Ii. 83& A. eys &GL a, 229la L IAgati.? ImA'

30 69. 77. 78. 51e $to 83. 56.1 86. $got 59.91. 91.5 91.5 9195 92.2 92.3
200__ 69. 77.'To 62 7 IDO .31 .ALPL . s -110A9.3 15e111

1001 b9. ?7. 7:1 52. 52.9 4 89 57. 0.90 92.5 99.1 99.? 94.8 96.1 95.1 99.9
0 19.1 77,4A 7 82o bj83 di .27.I. 92661*.1. 95.. fie)2* In

USAF ETAC 0.14-5 JOL A) m'w.A miu @am ,in m aminE'

I v.,

44



G LOBAL CLIMATOLOGY BRANCH
USAFETAC CEILING VERSUS VISIBILITY
AIR WIEATHER SERVICE/MAC

7QU Ml ijITN TAP Mm

*PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OSSERVATIONS)

VISIBILITY (STATUTE MILES;
CEILING

FEET-- - -

No NCEILING 93, 1 41* 10 42 4~ 0 z 02 0z 42.0 2?. 92.0 4 9 292.23 .

__ 2000 -5j Ak. AL_ k2io ' s&.

Z14M 43. 46w 116o 46o 96. 16. 966..6 460. 96. 96.6. 6.6 96.8 96.9 97.0
Z 20 A&- .617. -4". .6 44,"~.
a 10000 4. 499 499. 99. 50 0.G 50.t 50. G0. 50. so* S0. 5 0 50.2 50.3 50.%
?_ 00 & 1 . i...o2- - - l Z
>w 499. 52. 52. 53. 53 53.3 53.: 53. 53.l 53. 53. 53.j 53.3 53.9 53.6

6000 521S0 - b S6. 5606 Sn. &G Sn0 S0 60 S66S66S08$09 3O

( ~ ~ 2400 .4%0. .6.S7Z.

30800 S6.; b5. 65. 66. 67. 67. 6. 2 69 66. 62.3 65. 6 606 63 6206 639 69.0

250 57* 62. 66 629 70. 72.4 7. 79. 7S9 75. 659. 79.3 7.3 7659.o 7.6 7.9
2W rba.1 -&Z.A 543 . ? o .15.9Z 26. -"O.2

'1150 . A L.A t. 12...02 1 .0 1 - 2 0
12 62. 689 790 70. 73 73. 7oo 75.2 75.2 740. 75 75. 76.7 76.? 77.0$ 7701

t 900 63. ~ 70 1 73. 79 76 7S. 75*. 76. 76.9 79. So 79.60 602 503 670

aC0 63o 1o ?lei 79.1 76 770 740 51. 3. 03. 53.o 550 65.802 65.3 85.9

t 00 63. 72. 73.1 40. 77 7. Goo $i. $So 67.9 66.9 63.9 90.6 90.12 91.9$Sc ~ a 200 hi..2 a1.. -11. I5. -a". 13. -A& 5. Ildia...1. 1.

S00 69. 72o 73. ?S. 75. sa 13. 16. 6. 519. 90.6 90.6 93.7 99.2 96.1 96.9

TOTAL NMMO 0 @UVASS a

USAF ETAC 0.14.5 (OLA) owmnW6A3 C mw me =smg

All-

b

'*1, 71.f



GLOBAL CLIMATOLOGY BRANCH
USAFETAC CEILING VERSUS VISIBILITY
AIR dEATHER SERVICEIMAC

DULUTH ZAP MM 71-A2

* PERCENTAGE FREQUENCY OF OCCURRENCE n n
(FROM HOURLY OBSERVATIONS)

CEILING 
VISIBILITY (STATUTE MILES,

tEET.

IEE 0 at 6 25 a 4 23 Z2 2-1 a2 a:' 21" 14 a I a a% a' 25 16 z z 20

NO CEILING 39.6 6 1202 62.3 12. 92.6 62o2 62.6 12.9 62.5 2*5 62.5 62.5 42.5 62.S 62.5

>_ MOM 450 48o 98.1 0902 992 993 493 6983 6639. 6, 19.4 .6 49. 4 19.6 a9.6 69.6 49.16l000 4 5 0 ] 18 0S 4 8 0 99 .2 9 90 1 9 o3 9 3 9 o 90 3 9 ,1k 9 4 9 4 9 , 9 - %9 , 4 41 9 , 490 4

-l 95 1 48o5 48*1 419 o2 499 2 493 4903 99.3 49 03 49*4 49 9o4 119 w 4 9 *4 49*4 14994~.

C>12000 65. 690 9.1 69.8 690 690 69. 999 6909 5001 50.1 S 9. 6 0 1 50. 1 5.6 69.1

>10000 6 s0o sl. 51 51. 51.7 51.7 51.7 5107 5108 51.8 51.8 51.8 51.8 51.8 51.8
9000o 6817 1 ?52ol 12. 5 2 2 52.9 53 . 3 51.3 S.a 53.3 S. 3 11.2 IL .1
o > 45 00 .1 52. 531 53. 53.1 53.9 56.1 501 56.1 5.6 56.6 56.6 56.6 5 0 S 494 5.6

_>70o 50all 56.3 56 55.3 550 55 0 8 55 08 55.8 516 .2 51...? .16.. SA..2 1S...? -U s
a 6000 51:1 55 55 56. 565 51.0 57.2 S 2 ST?2 51.6 57.6 57.6 57.6 516 S. 6 S706 

( l 52. .6 5? 58 S ee 5. saw See See? 59.2 59.2 5902 59s2 59 2 S9.2 59.2
i_ 4500 52. 56. 5. 58.l S892 5806 5808 58.8 58.8 59.3 59.3 59.3 59.3 59.3 59.3 5993

4000 52* S1 58. 59 01 90 5 9 59 . S9.7 59.7 " 60.2 0.2 60.2 6062 60.2_A9.
( 3- 500 53o 591 59A 60 60.6 61.1 61.5 61. 61.5 620 62.0 62.0 62.0 62.0 62.0 62.0

3000 560 60. 61. 62. 62.3 6L07 9 630 63y 639? 637 63e0 7 .76.30 fi3. 7 637
MO 20 5Se 610 62. 63.6 63.8 66*3 668 66.8 66.8 65.6 65.6 65. 6S.6 650 65o 65.6

S200 67S & 68.1 f9b 69 fig .& 3 Al .'3 9" L9.31
S00 58] . 6 66. 68 .63. 690 70.1 70.3 70.3 71.2 71.2 71.2 71.2 71.2 71.2 71.2
- 500 59. 66A 69 7611. 72*, 73o 73o 3 ?.n 7S. 7S.n 7 . 7S. f IPiLn

( -> 2 60. 700 71:9 73.* ?6. 75.] 76o2 76S 76.5 77o6 77.8 77.8 7708 7708 77.8 77.8
_ 00 60. 71 73 75.4 76o1 77 | 7809 T689 T8e9 o. % 0S qao% 00 6 s .%!

90 60 711 731 76. 77 7. 790. 800 80. 81.6 81.6 81.6 81o6 81.6 8106 81.6
( 60. 720] 74 .? .1e 9 l1. 03*2 83&1 83, 13- R3. 3.9 381.
S700 610 72. 70 770 7s B. 81& 82.5 82.5 86.3 896 86*6 85.0 85.0 85.2 65o3

80m 61.i 83s3 l5 0 .120.8 82.11* Al. A0L? 1 ±51 5 8600 A6&D Ab0 80 6.)
( oo 610 72 75. 760 790 i1i. 801 851 85ol 87.3 8709 87.9 88.8 88.9 89.1 89.2

> w 61 91 72o0 75s 3 7. ] 0. &s ea 8|0 b86 86 *4 88 $ 99 89 2 90 jq 90 a5 90.8 90o9
> 3 W I1 7 0 S O3 7 9 0 8 0 o 22 ,6 S og 8 7 0 1 8 7 . 3 9 0 o% 9 1 *11 9 1h 4 9 2 9 9 3 1 9 3 S 9 3 7

( > 10 ?so 50 799 0 8 8 . $?oq 7 8 9 . 92 5 922° 9 43 9 4e9 9S. 4 9 &e%721_ 'S ps LZ-6
_61 : 2 1 &?*$ 91 *2 92o ? 92 o? 91 8 9S :6 97 :3

: a00 .2 1 72. 15. 79 8 1 81.1 87. 91.2 9217 92.6 9.9 9.1 9A . 3 L9.?

€
TOTAL NU OF cmNtVATIOM AGO

, :1 0. 61. 72. 75. 79
(F

0 6 .9 82. m (8m.- 6 A7. 9w1.2 927 92.1 9 9 9. 9

?@TA NUU0O~nA~N

USM IAC 2 0.44(OL ) ~ a, c*won**-~i



* GLOBAL CLIMATOLOGY BRANCH V R U
USAFETAC CEILING VES SVISIBILITY
AIR WEATHER SERVICE/MAC

flMu nuTw Tap myr. ta

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY 'STATUTE MILES
C FILING

FEET, -1 -6 - ?t___ 4 > -2 21',__' Zt_51 i

2000 1 NN. NN 1N - 5 N.1 45 5. 6Sc4. 5.0 45.0 45. *So.0 45.0 65.0 65.0

* 10000 4B. 50. Sa0. 51. 51 51 51. 51 51 51.3 51.3 51.3 51.3 S1.3 51.3 S1.3

0,00 9 50 51. 51. 51. 51.6 51. 51.6 51.6 51.b 51.b 51.6 51.6 51.6 Sl.b 51.6

51.00 53. S%. S% 0, S%.01 . 5410 .9 46 SN.9Sf 56. 56.8 S1.9 Sti.s 54.6 54.6 56.6
9" .&@ 5- 55? 5. a4 55-8
700 3. s 55. 1. 56.' 56. 56. 56.9 56. 56.9 56.9 56.9 56.9 56.9 56.9 56.9 56.9

£ ~ ~~~ 6 000 ~ -.....
5"~ 53. 570 57.o 5858 se 59 59 59 59.0 59.0 59.0 59.0 5900 5900 59.0 59.0

Z S4 . 58. 58. 59.4 59. 59 59 59. 599 5909 59.9 59.9 59.9 59.9 59.9159.91> $.. 40... A4... -61-. 11z. 621~ ILa Zsa -a 1 -4"444 4 - 6.31 -42- -6-32-1
3500 . 610 62. 63.G 63. 1N. o N IN* %6 N N 640 6.6.31.

S2500 61. 66 67.: 66., 69.1 69. 69. *1. 690 bo.7 69.8 69.6 69.6 69.6 69.6 69.6'I-2000 .i- .s.- i. .... F1 N-A . I D-4, 7" -J
8 00

__ I. 76. ?l5i 78.171 9. 9 I0 o0 761. &1 6160 .1s 6* 60S 6. 760S1?20

200 6S. 75. 77. 0. 5! 83.' Sa . 65.5 51.5 $li6.o2 61 82.5 62.7 66.7 62.7 66.7

> 9 66. 76.' 7. a 2 Sao as. 639 61107. &o 66 6969 5 90.0 90.0 90. 80 90.0?

( 0 66.: 76. ?6. 63. 65. 66.1 7. 9. 69.1 "9 92.3 92.7 93.0 93.6 93.6 93.6

> 300 66.: 76. 76 3 5. $6. &to 90. 0 92. Zo 94o. 94*3 95.3 95.5 95.6 95.5

c 000 76. 6 3 5 6. 161 too 90.7 93o3 946 95. 96.9 97.1 961 99.3

TOTAL_ k.. OI0=011010

(4USAF ETAC 0~ .145 (OL A) P~*mm Fi omA sw

AL0

,*A

tE ~A



* 5GLBAL CLIMATOLO6Y BRANCH
USAFETAC V R U
AICEILING VERSUS VISIBILITY

S 72785 DULUTH IAP MN 73-82

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS) 

n n

CEILING 
VISIBILITY STATUTE MILES,

-FEET,
>1 > > _4 t>3 t- ' 2 t , 1_ >- _., >_ -57 > 16 - >0

NO CEILING 43w 44.4 44. 44. 8 8. 8 %4. 8 440 8. 48 44.8 *8.8 4.8 88.8 *8.8 44.8 *8.8
i _20000 149 51l| 51,6 52o. 523 52.. 52 S2. 522 S2.. 3 S2.3
_1,800 50. 52. 52.1 52.0 52.8 52.8 52.8 52.8 52.8 525 52.8 52.8 52.8 52.8 52.8 52.8

o6 * 50. 52. 52o 52. 5ze S2o8 52o8 52,8 52.8 52.8 52.8 52.8 52.8 52,1 82.

?1.000 50o 52. 52.1 52o 528 52o8 52o8 52.8 52.8 52.8 528 52.8 52.8 52.8 52.8 52.8
_2000 51 5 2..-..53., 53. 53.o 5.3 S3o 53-1. 6 . S3.b -L 53.6 5L.6 534

40000 52. 5 1 5. 58. 5487 54.7 54 7 58.7 54.7 5*.7 5407 5.7 5.7 5*.7 540 54.7
S9000 52. 501 54Ao.4502 SS. Z 5555, j. 55 ) 51.2 55.2 55.2 S5.2 55.2 S_ 2 .5

4 8000 52:. 55.o 55. 56.7 56o2 56.2 56.2 Sb,2 16.2 Sb2 S6.2 56.2 $b.Z 56.2 56.2 56.2
7 0 53. S6. 56. 57o* 57. 572 57 57 2 S?, 57.2 572 51.2 51.2 $7..2 5.2.2
6000 53. S6. 67e 58. 5. 58. 582 582. 582 58.2 58.2 58 2 2 58 5.2 58 025000 5 41 STo . 59 9. 9.1 9 1! 9.1 59.1 9.1 9 1 9.1 19.1 &Q-11 '9 1 _9'u

> 45 55 580 590 60. 6. 600. 60.3 60.3 10.3 60.3 60.3 60.3 60.3 60.3 60.3 60.3
400 8 63 .6 3 63.] & 6.- I 4l i J 16.1 .1 A l 6A. &4. A.l IL.1

(> 3500 . 6*0 65. 66. 66. 66.* 66.4 66.8 66* 6 6b* 66.8 66* 66.* 66.* 66.8 6604
3o00 621 67. j 680 ? 0.1 70. 70oDe 70.1 70.1 70.1 7.1 70.1 71n.1
2 00 6*o 69. 70. 72o 72. 72.9 ?3 73.3 73.3 73o3 73.3 73.3 73.3 73o3 73.3 73. 3

( L 2000 650 7* A.3,1 75 6 71.. ?. 1 7705, 77.5 77.6 77.6 7.& 77.6 77.& I7.& 77.6
> 1800 b66 73A 75. 7?5 78.1 78.5 780 79.8 79.8 79.1 ?9.5 79.5 79.5 79.5 7905 79.5
-_ 1500 66. 7. 76 79. ace 8065  a "1 81.1.8 1, al& 1.a I.L ..P 81 .9 .81.9 81.9

> ;200 67. 7. 77 80. 812 82.9 82.9 83.6 83.9 83.9 8.1 88.1 88.1 88.1
It 0 000 717 6 78 .Th 1 1 $405 $0 A11 S , 1 5. 8 15.1 A. .16.1 8b.1 A1&. 2 ii.) h

900 67. 76: 78A 81: 82. 83. 83.9 #.6 84o6 8S7 86.1 86.1 86. 86.5 66.3 86. 8
'_ 67. 76 78. 81. 820 83 e3 850.1 5 85d 861 &?.1 87ol 5.17 875 87o8 11.1
7 700 67. 76. 78. 82. 83. 8*. 81. 8600 8600 87.7 88o5 88s 8900 8990 8902 89.2

T? 671 77. 789 8 4, s, 1.8 8.72 8 8 90.1 90.2 907 90.7 91.1 91.0
( 5 500 67. 770 790 83. 85. 86_j 67o2 88.* 88.5 90o? 92.2 92.3 92*8 92.8 93.1 93.1

4W 67. 1.7 793 863 l lot 9960 lb.? 11 93o3 93,4 9 3 91493 29Ao1S 940
7.00 67. 77.1 79.1 83. 850 87.1 88.3 89.9 90.1 92.9 98.5 9*.6 95.7 91.7 9S.9 96000 6 7 0 77 0 7 9 o 1 8 3 ol 5 o l 8 7 o ), 8 j A, 9 0 ,0 9 0 o2 9 3 o. 0% 9 q 8 9 q . 91: 60 8b . 9 .8 9 9 9

>. 00_ 67. 77. 79. 83,! 85o 1 88.3 90.1 90.3 93.3 9*.9 95.0 96.9 97.1 98.0 99.0 i 6 7 0 g 7 ? o 7 9 9 -$ So& S5 8 8 7 1 ag e3 9 0 ,1 9 0 3 9 3 ., 9 l 9 9 S 0 9 . 9 7 .1 9: : 1:: l~

TOTAL HM=m OF OsigVTOS

USAF ETAC ,.1
" 

0-14.S (OL A) -mv-mroms sm An O rS'

- - -- - - - - - - - - - -
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* CLOSAL CLIMATOLOGY BRANCH
uSAETACCEILING VERSUS VISIBILITY

- AIR wEATHER SERVICE/MAC

7, nALUTH YAP Mug Mx-A7 M-m

• PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY STATUTE MILES

>E10 Z6 ?:5 Z4 a3 2, 2 1T ' 1 > I 2t 516 >.

;N CEILING T2NOCEIING .7. 1 47 '8.1 '.8. 48.1 4.2 48.2 48. 48.2 148.2 48.2 '8.2 '8.2 F46.2 .Z '8.2

>18000 52.( 52. 53.1 53.1 53.1 53. 53*. 53.2 53. S* 53.2 53e2 53.2 53.2 53.2 53.2
.6000 c7 I _ . 2q -At I -S - 't 5 !1 £s..Z 3c

40 52. 53o 53.! 53 o 53.7 53 53. 53* 537 53.7 5 3.7 53.7 53.7 53.7 53.7
> 2000 % .5... 5L. S.k,_. . U5 - r,, . 5._. 5.8.. r,, . .1 r .a 9 '. - .&.-9

>10000 51#' 55. 5 5,. 55. 56. 56.1 56. 56.1 56.1 56.1 56.1 56.1 56.1 56.1 56.11 56.11
09000 r- 7I 7cc .- ZSCi 5.

_8000 $5b.; 57. 58., 58. 58. 58. 58o 58.. 58. 58. 58. 6 8 56.6 S8.6 58.61 58.62! 7000n & i i & &a I l 1
> 6 5 .1 S9.~l 60,Q: %6 _. br!_ 6 n : bl _k : . 0_ n _.r: t k : 1 :. _n n

> ~00 500 59.1 600. 60.61 61. 61.0 61. 61.0 61.0 61.01 bl.0 61.0 i.0O 61.0

> 4500 60. 62.C 62.* 62. 63.63 63. 63.3*3 6.*3 .63. 63.31 63.3 63.3 63.3 3.3
3500 kL I .hk. .- ..b.5-..A 66..-. 6.5- IL .5 - 6 -45.w4...& ..5.6000-1 1

500 ,® 6'.. 6.7. 68.; 68.1 68 b9.1 69.1 69.1 69 1 69.1 69.1 69.1 69.1 69.1 b9.1 b. 6 .S - 30 0 0 E, . A. ] ' & Q . 1 . 7 ' n - 7 n 1 7 1 1 1 1 1 7 1 1 7 1 1 i 7 1 1 71 - 1 1 - 1 1 7 2 - | ]

1_2500 7.1 71.2 72. 72. 73. .Je 77.1 7'.3 7'.. 7.3 7-3 7'.0 74..3 74.3 7?I.3 74.1
2000 76._1 72-11 77- 77 -1k 77--1 7 . -A, L7-a( b 68. 7',. 75.1 76. 77.7 78. 78 78. ?8.7 78.7 78.7 78.? 78.7 78. ! 7T8.?
_50 19 l9, . 7.. 7 .17.. 79 9- 1.79 79. 7L2.2 . 79.9 - 1. 7-

2 41200 69. 76.5 78. 79.3 8. 80.1 61. 81. 81.8 82.3 82.3 82. 82.3 82.3 82.3 82.3
'___ 1.[. 7 . I 7.. A.a R2.7 i2.-. I93.5 .. 11s.5 A3..7 A3.1 l A-Z
900 70. 77.o 79. 81.; 1.a . 83. 83. 53.8 8..5 84.5 8'.5 84*8 84.8 8S.0 85.0

700 73., 78. &1. . 82. o3. 8. 8'. 85. . 85.1 66.9 87.1 87.1 87.6 87.6 87.3 87.8
(00 70. 78. 81. 83.. 8 . 86&.l 87.1 87.e 89.0 89.5 89.5 90.0 90.0 90.. 90..

0~ _ ..it. .1 ... ... 3.I.
300 70. 79. 8i. 83.B 85. 87. 89.' 39. 92.2 92.8 92.3 93.6 93.6 93.9 9'..S200 88.-2n

70..7 , 79. 81. 83. 85.B 90. 901 93t 9'.. 9'. 9.8 970. 96.1 9969
L in-! 79.A. Ailf 86-81 aK] n&. oA: n., Al1. - l 24l1 il7 l l~lO- lln

(
TOTAL NUMIS OF OISIIVAflONS

USAF ETAC ,Z 0-14-5 (OL A) vmomm mmm op onS mom AOn

r '-- ---- ---- ---- ----- ---- ---- -- .--- ,---- mm

- - - - -- - - - -- --~ -*,

QW, . .
-~ , 4 4'.. A

'lo S



GLCB3AL CLIMATOLOGY BRANCH
L'SAFETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

72745 DULUTH IAP MM 73-82

PERCENTAGE FREQUENCY OF OCCURRENCE 2J.n-p,1nn
(FROM HOURLY OBSERVATIONS) 

?Ann

IIVISIBILITY STATUTE MILES

FEET -- [

NOCEILING 47: 8.1 48.1 48. 48.5 80.5 48.6 108.7 8.7 18.7 48.7 108.7 8.T 18.7 18.7 118.71
_ 2 9_ 50.2 50.3 50o7 S.07 1.2 so, sa.g Sa.9 50.9 sp -9 s.n. .9.S Sa.3. 9! Sa9

2 >8000 49. 50.2 50. 50.7 50.7 500 50.8 50.9 50.9 50.9 50.9 50.9 5.# 50.9 50.9 50.9
4 ro 9.1 50.2 50.3 50SO 50.* 50.8 50.9 SO.9 50.9 50.9 5p.9J 50.9J SrO.9 50.9J 09

>0 50. 50. 50. 5o.S 50.9 50.9 51.0 51.2 51.2 51.2 51.2 51.2 51.2 51.2 51.2 51.2
2 > 20 r 1 5lie 1.52. 52, 52.,i $ .S2 2 . 52. _5Z" 52.6 S 2 2.6J 52.6 $2

S>_00 $2. 52. 52.1 53.1 53.1 53.1 53.3 53.0 53. 53.0 53.4 53.0 53.0 53.4 53.04 53.10
a _00( 5 3 . 53. 4 59 j5j95 514, 5. 5 S . ) 5,'7 S.7 5.7 1 6.7 L.7 Sil. 5.7
g_8000 s1 50 5. 55. SS. 55.55.5 S5. 55.7 55. 55.7 55.7 55.7 55.7 55.7 55.7 557
2( 7 ! 560j j,7 57. *C57.9 7.. 5.8..1 5s.J51.1 5s.i, sI.. 5.1 .5.1 .LI
_ 6000 58.! 59. 60A 60. 60.9 60.9 61 61.1 61.1 61. 1 61.1 61.1 61.1 61.1 6101 61.1

-o 595 61: 62. 62. 62 6.2. . 629] 6209- 6299 A.9 j.9 62±9 6 2.9 52±9
>4500 16. 1 62. 62. 63.q 631 63. 63.5 63.6 63.6 63.6 63.6 63.6 63.6 63.6 63.6 63.6

400 620. 6905 65. 66. 66.; 66.0 66n S.. 6656,2 a26I 662 66, 66,2 66,2
3500 63. 66.. 67.1 67. 67:. 67: 67 67.1 67.10 67. 67.0 670 67.0 67.0 67.1

b 0o . 67. 68. b6. 68. 688 b. 69:) 9.1 690 .69. 1i 6k9a 69.1 69,1 69.1; 69.1
2500 66. 69. 70.1 71. 71. 71.3 71.0 71.5 71.5 71.5 71.5 71.5 71.5 71.5 71.51 71.5

67 701 72 72o00 73_ 73.5 7 4 I."1

i 800 67. 72. 73. 710 71.4 71 75.1 75.2 75.2 75.1 75.1 75.0 75.0 75.0 75.1 750
500__o 69. 7N. 75. 76. 77. 7701 77. 77.8 77.8 779i 779 ?7.9 77.97 ?.917 7.9 T79
200 69. 75. 77. 78. 78. 78.8 79.6 7v.7 79.7 8000 80.0 80.0 80.0 80.0 83.0 80.0

S00 70. 76. 77.0 78. 79.8 8060 81.0 81.1 813 61 s 81o ls al 8169 81.9 81.9 81.9

90 70. 76. 78o 79. Bfl.6 80.6 81.8 82.1 82.3 82.9 83.0 83.0 83.1 83.1 83.1 83ol
(800 70. 77. 79. 80. L.4 81o 82l 830 83 810 1.2 84., 84. 8116 89.6 81 .i 84.h

700 70. 77. 79. 81: 820 82.2 83.3 83.9 810.2 85.3 85.5 85.5 86.0 86.0 86.1 86.1
.70 78. 80 82. 83.1 83.0 84onS 8 

1 
811J* Sh. 87,0 87,0 117,4 87,4 8715 7.5

50 70. 78.1 81 2A 83.9 8:.3 &5.1 860( 16109 88.1 88.5 88.5 8901 89.1 8902 89.2
400 70. 78. 81. 83. 81.9 85.0 87.[ 87.7. 80.2 90.2 90.7 90.7Z 91. 91.3 91.q 91.d
-300 70: 78! 81:0 83,8 8 5o 86,2 87.8 89.0 89.1 91.6 92.2 92.3 93.0 93.0 93, 931

( - 70. 78. [0 83. 85:1 86,1 88 899 9,90 ,i 93 9101 94,3 95.5 .5 15.1 96.i
' 00 I 70. 78.t 81,. 810. 85.71 86.f 88.3 90.0 90.8 93.8 91.6.9107 96.6 96.6 97.7 99.3

- 70. 78,5 To .. 18q5.. 850L 8 . 3 90. 90.8_ 93. 911. 911.71&h 9.6- 6. 9 .ID..DC
TOTAL NUMR OFF IISVATrON________

( USAF ETAC . 4.5 (0 L A) IT ,m w.o, , co ies pose am opsou'

- -1 - - - -

C. J ..-
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I _ - - m e a n mm m mm mmmm mj l m da



G LOBAL CLIMATOLOGY BRANCH C IIGVSBLT
USAFETAC CINGVERSUS VSBLT
AIP 6EATHER SERVICE/MAC

1 21$ DULUTH 1AP Mt 7X-A7

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILING ~III1Y SA1T IEI FEET- ___ ___ ___ ___ ___

~NO CEILING ~0~ S~ 3 0~0 !~' I~.~ , 01 . 0
2000 3. 9949459.9.1 945.1 95.1 95.1 95.I 195.1 95.1 45.1 95.1 95.2 42

01000 47 1199...t. 0 50.3 0.D 50.C 50.1 50.1 50.1 50.1 50.1 50.1 50.2

1 1400 ,s,99.i 9. Soo. 50.4 Soo 501 Sa.2 50.2 50.3 50.3 50.3 50.3 50.3 50.3 50.41

000150. 52.1 52.1 53.; 53. 5 535 53o3 53.3 53.3 53.3 53.3 533* 53. 14
9000 r 1  s '- It ao-_~t 54-5 5k DL Ca- S1-71

08000001 52. See. 59 55. 5. e 5. 55 55.5 55.s 55.5 55.5 55.5 55.5 55.6 55.6 5.

> 6000 5%.- qSe-.6.7 l ,7-Se zoE ;
I000 5o 57. e 58. 5Se 58. 56 58.9 s8. 58.q 59.o 59.0I 59.0 59.0 59.o 59.1 59.1

__> ~ ~ Ot6~6- A- -60 -2 -&4.Z -U~w2 frO -UL&
*o34500 56o 59. 59. &0.1 60. 60. 60.l 60.8 60.8 60.8 60.8 60.8 60.8 60.9 60.9 60.9

3 ~59e 63o 63. 69. 69. 64o 65.0 6.O b5.C 65.1 65.1 65.1 65.1 65.1 65.? 65.21

21, 00 62. 67.1 67. 68.1 69. 69.2 69. 69.b 69. 69 69. 69. 69.7 69.7 69 .7 9 69.8S1

800 6it. 70.: 7la. 72. 72. 73o3 73. 74#0 74. 79.2 74.2 79.2 74.2 79.* 79.3 74.3

(020r 66. 73., 74o 76.1 ?7. 77. 78 ?So 8.o 78.8 79o2 79.3 79*3 79*4 9& 79* 79*5

090w0 67. 75 ?6. 78. 79. 80. 0. 81. 8l 1.5 82.2 82.3 82.3 82.6 82.6 82.7 82.8(o a 8it -,0 ,, it* - L,, &"-&
0700 67. 75. 77. 79. $Ogg $1* 82. 83.b 83.7 89.5 85.? 85.2 85.6 85.7 85.6 BS59

0500 7.76. 78. 81. 82.f 83. 85.1 86. 86.9 88.0 88.7 88.6 89.5 89.5 89.7 89.7

? 300 67. 76. 78. 81. 83. 49. 86. 88 8. 91.2 92& 92. 93.3 93.3 93.7 93.9
a 200 67, 7a. ftq.) 69LJ 93-7-2A 09-11 24-51 9A a -2
> 100 f67. 76. 8 81. s S3. 8 ei 87. 89 9 9207 99.0 99.1 96.0 9. 977 99.s

TOTAL NUMES OF OSSVAlOSN

CUSAF ETAC 0-? 014.5 (0OL A) mv~ous bo.,. op IwI am amwOAm

7



GLOBAL CLIMATOLOGY 8RA4NCH '"

USAFETAC CEILING VERSUS VISIBILITY
ATR WiEATNER SERVICC/MAC

72DULUTH IAP MN 73-82

* PERCENTAGE FREQUENCY OF OCCURRENCE nnjpnn
(FROM HOURLY OBSERVATIONS)

S VISIBILITY 'STATUTE MILES
CEILING

FEET -- ~- ___ ___ - - ____ -

210 >6 >5 >4 >3 >2" >2 >1, 1 -1 Z_., 2 > 1 > 16 Z-. z 0

O CEILING 52. 53. 53. S3.653. 53.6 53.6 53.6 S3.6 536 53.6 5 3.6 5 3.6 53.6 53.6 53.6
20000 56. 57. 57. S7, 5.7. S. i57o .S 57 7.0 &1. 7-0 5"70

S>18000 5. 57. 57. 57. 57. 7. 7 5 72 5.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2
>16000 __ S : S-,S
_ 1 60 0 S T 5 0. S72 5 0 7 2 5 0 T ST , 5 7 . 2 5 7 . 2 5 7 . 2 %T 27 _2S . S . T 2 r1 7 -2

1,o 00 0 5 7 S.:5 57 . $ 57. 57. 57o3 5703 57.3 57.3 57.3 57.3 57.3 57.3 57.3
2 >12000 4 57 .n SR. SR.. S .S S 9. a.. .S . r,. s-s

a]0000 50. 6.1 61.1 61.1 b1.1 61.1 61.1 61.1 61.1 6101 6101 61.1 61.1 61.1 61.1 61.1
90 0 62 63.; 63, 6302 63.2 b263.2 63.2 6 3.2 ki.?a .6.2 &3.2

*8 66. 65.1 65. 6S . 65. 65. 65. 65.0 5. 65.0 65.0 65.0 6S.0 65.0 65.0 65.0
7000 66.1 67.1 ST. 67.1 6 7ol 7 7 67.7 67.7 6, &T, .67 -7.7?

S6000 68. 690 69. 69. 69. 69. 69. 69.7 69.7 69.7 69.7 69.7 69o7 69.7 69.7 69.7
( { 0 7.A. 71. 71. 1 71. 710 7 7 110 71.0 71.0 L1. P i10a 10 e0 71.0

k;4500 71:. 71: 711 71. 71. 71.8 71 .71 08 71. 710 8 71.8 71.8 7108 71.8 7108- >  
OO< 7 20 3 73 73 7 0 73 73. 30 ZUI A 30 73 .4 73 .4 73 .4 73. 4 730q . 3 q 7 .

( 400 j 7.;z 7 .. 7 3..q 7 .. 71... 711.. 2q1. 2.1. 1.107 7 1.2 7.l . 7 ../ 7.7 7 .1 7l.7 tin-B

3 500 73. 7603 6. 74. 76. 76. 74o 7 76.7 76.7 76.7 76.7 76.7 76.7 74.7 76.7
'100071?6 7 6. 6,T 76 .8 7ho. ?&o 7&~ 3s. ?6. Ti.3 ls3ih.
> 2500 76. 79. 79.1 79.o 79.2 79.4 7994 79o4 r9.6 79.6 79.6 79.6 790 79.6 79.6 79.%

2000 78 8$I al* a l a 1.,5 1.5 I1 .S k1.5.S 81.-S
8 00 79. 82. 82. 82. 82. 82.1 82.7 6 2.7 82.7 82.7 82. 8 2.7 82.7 9 2.7 82.7 82.7so:' 0 e 3 q .83. | -1. 8 4o0 8 14, 8 , al.2 i942.2 2 4.2 A% .2 i~k 8 .2 14 2 8e. Z

, i 200 81. 86. 66. 86. 65.1 8502 85. 85.3 B5.3 85.3 85.3 8503 85.3 85.3 65.3 85.3
0 00 01o.. 86 $5. 85i S .i0 Aa& I501 161 JLLA 8.5. D8.S &&.5 J.S

900 81 85. 85. 85. 86.C 86*2 86.6 86.6 86.6 86.6 86.6 86.6 86.9 86.9 86.9 86.9
( 80 80o 82 a 86*. l, 9.7, 1.7..? 11.S 11..S 7. -S

700 82e, 86. 86. 87 7. 87.8 88.o 8802 68.2 88.3 88.3 88.3 68.6 88.6 88.6 88.6

S00 8  8.0 a 8]8 9 .1 29. A9.2 8 9.2 89&,A 892& A9,&- iJ.&
(500 621. 870 870 89. 90. 9003 90. 9008 90.8 91ol 9101 91.1 91. 91.6 91.6 91.6
2 _00 83. 87. 88. 900 91 90 9$ 92 e 92 4 9 92&S 92.3 9209 92.9 9209 9209

30 83. 87. see 90.0 91. 91.9 92. 93.2 93.2 93.5 93.6 93.6 93.9 93.9 96.3 96.3
N O 83. 880 88a 90as . 9 94 99S.2 9S. 95 .39. A9 9L2 t.i

> 100 83. 88. 88. 90., 91.71 92.2 930 96.5 96.S 95.6 95.8 95.8 96.3 96.3 97.7 98.7
____ 83. 88.r 8.e 900 91l 922. 930 94-a 9.5s 9s4 9518 9.8 .6.. 9.3 7.DfL.

C
TOTAL tum.. OIUltvOSI_7_

USAF ETAC 0.14.5 (OL A) v*,Atomops YmoFa uo eaun

('6

-a

-, .
t;~

L~~ iII• 
15 5 m i/ ii•l



* GLCSAL CLIMATOLOGY BRANCH ELN E S S VSBLT
2 &SAFETACCELN VE S SVSB IT

AIR WEATHER SERVICE/MAC

7qu wfititTm TAP m 7-A

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY STATUTE MILES,

FEET

NO CEIIING 51 j 1 1 5. 5. 5. S.3 51.3 51.3 51.3 51.3 510% 51.9 51.49 14
S20000 - -

1= 0 0 0 5 % : 5 9 5 4 0 5S 5 . 5 9 5 9 . 5 9 .1 5 9 .50 5 9 .5 5 9 .5 5 9 .5s 5 9 .5 5 9 .6 5 9 .5 5 9 .6
6000 .. SEa- ga k &.5!a ILIA SA, SA A-j tk

14M 59.4 54. 59.1 59. 59. 59.( 54. 59.0 5.6 59.6 59. 59.5 59.7 59. 59.7 59.7
S100 7. 57. s7. Si. 57. 57.1 57. 57.1 57.6 57.8 57*8S57.8 57.9 57.9 57.9 57.9

SOW800 62o 62. 62.: 62. b. 6 2o 62.o 62.3 62.3 52.3 62.3 62.3 62.9 52.9 b2*.9 52.9

1150 8 6 9. 59i h . 5 59. 59. 59. 59.1 5.1" 59.1-- 5.1 59.2 -5.2 59. S 92 - P

600042.. j

bb 8001 75b7 7. b77. 77. b78. 78.1 78.1 78.1 78.1 67.1 67.1 7T.2 18.2 78.2 7.2

4500 4jj 1j. 69..i.. z. t. s. n

35100 77 719 71. 71.! 710. 7.1 1.1 81.7 71.7 ?1.7 81. 71.? 1.1 81.1 81.1 ?1.1
3 000 7 7-1 72 2 23 I -1 -LU -3..73 Z.a. AU o8. .833U2 ZS3. aL. 83.-2 *13- "
20 79 82 82. 82.: %o 73. o3. 74. 83.* 83.8 83.8 839 73.4 89.2 8%e2 89.2 89.2
200_7_7_ - 1- 85.. - 7 - Z- - U a51.. -1 . .. -25 21- I

> 7800 80 9.8. 5 85 85.f 7. 81. 191 7.01 7.21 7.21 7.5 7.5 7.7 7.7

80 8900 66. a7 88. 89 90.s 930 90.o 91o9 391.8 98 92 $492 93.3 93.5

00 t 65. 85.-GA 92 C2 93.?. 99S.9 99.a 95.12 95.2 .2 99L -J .

z 40 fa a n & m . 0 -2 9 -.&

-1 - 2.

300~~~ D 16 I-ka-
S.I6 ?&BA 6*49o90



GLOBAL CLIHATOLJGY BRANCHVE S S IW I V
USAFETAC CEILING VES S VISIBILITY
AIR WEATHER SERVICE/MAC

IDULUTH IAP N1-2

p PERCENTAGE FREQUENCY OF OCCURRENCE o~o

(FROM HOURLY OBSERVATIONS)

CEILING VISIBILITY STATUTE MILES
* ~~~~FEET, 1 ~ ' I~~I

NO CEILING 47 490 49 ' 9'. 9. 410 4 9.D 49. 49.0 90 490.0 9.0 9.0 9.0 %9.0 9.1

53e00 0 53 53. 53.6 53.6 S~e S3* 53 S3 53.7 53.S37 53.6
S~3. a53.6 So 3 53.963 53, 93, S3.7 ii*I 53-7 S3.8

51 3. 53.1S. ~ 53 S *8 .653o$. 39 53.9 53.9 53.9 53.9 53.9 549
2: ~2000 53A lkkL 55* C-AAA Sfi. S Aid 5 L I _SjL" _U" 1 _U" 1 J fa 5 ..
> 10000 55. 56. 5ao. 58. 56. 58.2 58. 56.2 56.2 56.3 58.3 58.3 58.3 56.3 56.3 56.9
_____ 56: S901 S9i 601 &D.a, ioa, ii." 60.2-u -b.J1. D.].]AD.

bo0o 5. 0 b00 6001 boo 6091 60.6 60.S6 10.8 &0.9 60.9 60.9 60.9 60.9 60.9 61.0
S7000 5 jj 9im (6, 631 9 63L 63, 63, 63.9 3 _61sf A L.9. i, 61-9=a
> 6 60. 69. 69. 640 69.6 69.o 6499 65.0 65.0 65.1 6S.1 65.1 b5.1 65.1 65.1 65.2

bim 65.6. 65, 65, 6S. ~ .hi a 1. 1. .. ... )1.1 6.6.1 k2
> 5 61. 65 650 66. 66.1 66#1 66.2 66P3 66. 66.% 66.94 66.9 66.9 66.9 66.4 6 -!1

"Ww__ 62. 67al 67. 6?, &i I± .JA -U hA.2 41.4 84 61.1 AlaS-f h4AAl A
3% 63. 6. 68. 69. 69.4 69o% 69.6 69,7 69.7 69.9 69.9 69.9 69.9 6999 69.9 70.2

00 63 .:1j 69. 7Q 70.6 70L] 71, 71, 71 L. 7 1 .U 7 l 1 1.ld i l.J
2- 2200 69. 7. 71Ti 71. 71.6 72.O 72.4 72.6 T2.6 72.9 72.9 72.9 72.9 72.9 7Z.9 73.2 '

2000_ 66. 73, 14, 74, 79..2 ~7 73. 7.., 14 IA- IN ,V

1800 6. 73. 73. 14# 79.6 79.9 75. 56 75.6?So 76.0 7692 76.2 76.2 7692 76.2 76.6t
__5 k 11 Il i5 1 i7. ilL i.L ?~a, uAL 71.9 A a~. - ijLl 2- V lit
: 2001 - 9. 770 76. 76. 79.3 79.6 80. 610D al.0 19 61.2 61.9 61.9 51.9 81 61961.9

2000 70 a so± $1,D $1,. -AW 83,. 83m 8. 4 ,i~ I -JL A agm lm 84.1b so,&
9w 70. 79.0.a $1. 6199 62. 63.1 63.l963.9 69.2 694.7 $4.7 69.7 of#.7 69.7 65.1

2700 71* Ile 61 82, 63 9. 65.9Ss 86.9 866. 96.7 67.3 67.3 67.3 87.3 67.3 67,7
6m- 72. ao0. 62. 83o 9.* 694 A 879S T~ $is# gas% $82 28.4 on.% as*% Ils
Soo50 72. 01. 62. 63&9 &5.1 a5. 67. 66.3 68.3 66.t 69.2 89.2 69.2 69.2 69.2 B9.6

____ 2*jF 2!g. 1500 ?i Aim Gl9d to,] to, .. JL 9m] 91.2 11.1
2300 -72. 62. 83e 5.1 864. 67. 69. 91.3 91.3 92.0 92.6 9266 9306 93.61 91462 949

100 72. 62. 63. 65.1 £16.8 897. 90.o 92.0 S92. 93.2 99.1 99.:1 95.61 95.91 96.5 99.?
S27± 62. 63. 65.l 86*8L 7, 90#11~ f 2 Io- 92m, - 1 9 3 9S.91 9 . Lfl...

TOTAL E4UMMI Of OUV1AIONUa

C USAF ETAC 0. 14-5 (0OL A) PU uvo tow ot- a s mpow An 0U015?I

AU

8*. .. , . . * 1Of

II.



* ~GLIDBAL CLIMATOLOBY BRANCHCELN V RS S IIB IT
US AFET CELN VE SSAIIBLT
AIR wEATHER SERVICE/I4AC

7 7,W nULUTH TAP M N"I"A717

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISI8ILIIY (STATUTE MILESi

FEE 4I 3 2t2,i 2 -iI*' a14 al 2. ".51 6 L,

NOE!IN 2 00 0Ii 47 9' 47. ? 47. 47 47 0 47. l 47.87. 47.6 47.6 47.6 47.8 47.6 47.8 47.6.
SO. 540_ I&S- & in. -1. 7i- -Sk2 -l IL -

0 ISOWO 53e 54* Sao, 51* 5 54 * 540 54, 54* 54*9 4*9 54 .9 54.9 54.9 54.9 54.9

12000 53* 54, 55. 55. 55* 5S* SS. SS. 55* 55*3 55*3 S5. 55.3 55.3 5.3 55.3

>1 lSfi 56.4 5o. So. 5e. see 56. 56.9 59 5a.9 5869 56.9 561.9 56.9 56.9 56.99

800 __ 9. 51.: 1. 62. 62. 52.J 62 62.4 62.4 62&4 624 62.4 62.4 52.4 62.4 52.4

>_6 , l1 b3. 54.; 60 b40 5.1 65. 65.2 6. 5.2 55.2 65.2 65.2 55.2 6S.2 65.2

4500 62. 54.0 55. 65. 6 66.0 55. 6. 66. 6b b.6b 66.6 66.6 65.6 6605 66.6 66 I

( O 65.: 67. 68059 70. 70. 10.S 70.5 10.3 70.S 70.5 70.S 70.5 70.5 70.5 70.51

2500 6 B.1 71. 72. 73. 74. 74. 74. 74. 74 74.9 74.9 74.9 74.9 74.9 74.9 74.19
z 2000 7n-. .7_.) 2797797. 77-

80 71 e! 75. 76.' 76.1 7go 76. 790 79. 19 79.0 79.3 79.3 79.3 7993 79.3 79.3
500 ?l-! 1.1 . An 17 3l2_2. _42.9 _a2.9 _Z.2 82-9

1 0200 740 goo 62?. 63.l 63. 64. 65. 65.c 5. *a . 85. 4 a5.% &S5. 65.5 65.S 85.5

>90 75. 82.1 03 65.I 6. 6 07 61. 67 7.6 To67. 579 63.0 96.0 $Bo0 66.0

> 700 75. 64.1 65. a?. 66. 69. 9 90. 90A 90.6 90.6 90.s 90.9 90.9 9009 90.9

C 500 75. 4.1 65. 68. 69.t 90. 91 91.9 91.9 92.2 92.5 9265 92.6 92.6 92.8 92.6

750D I. 64. 860. 6. 1 91. 3. 93 93.6 95.O 95.4 95.4 95.9 95.9 95.9 960

> 1DO 7S.a4.0 $6. 6. 1 91. 3 9. 94.5 96.1 9607 96.7 97.4 97.5 97.6 99.3
z__ i 4,A 93..? 26.9 9L.1 a.) 9L_1.. 11.- .9 7 1 AD.)"&

TOTAL NUIM O9 OUVWAI 0 0

cUSAF F7AC 0-14-5 (OL A) Pvmsfp pTammA nw

-- -- - - -
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GLOBAL CLIMATOLOGY BRANCH
uSAFETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

I DULUTH IAP MN 73-92

PERCENTAGE FREQUENCY OF OCCURRENCE I2Q9_,0 a.

(FROM HOURLY OBSERVATIONS)

SVISIBILITY (STATUTE MILES,
CEILINGFEET, - ___ ___

-10 6 15 4 ->3 1 2 2 1' .2 >1 :'. >. " >S16 . 0

6 ~~~~NO CEILING s s s s g sz 59 9 3 :. 3  .L3  V4OeUN 601 47.1 #is*[ it*;802 82 48.92 48.2 1#802 B4E.3 4eo3 48.3 a48*3 48.3 98*3 48.3
>20000 59-- w ,- .6 .h _ .h. .h. .h. .h. .h ..& * .~~l .i .- Sim . & i

_18000 590 56. 56 0 56.0 56. 56.6 56.5 56 56. 56.7 56.7 5b.7 56.7 56.7 56.7 56.7160 #1~o ae1 560 $9 5606 56.61 Si.& Shi. 6. 6 1h& ~. 7 r-hA.T Sh.7 &-.7 ju'7 Sh.7 if -1L
14000 549 56. 56. 56. 56.8 56.8 56.5 68 $609 56.9 56o9 S6.9 56.9 56.9 56.9 56.9

56.12o0 o 56m..m  57 | 5#1R i m. 51. .. 5. 8. SiS.. iS -.5A. a; 8 .5 A . , S i. S
>10000 58o 59o 59. 60. 60.© 60. 60.0 6000 60.0 60.1 60.1 60.1 60.1 60.1 60.1 60.1
a 9 59 . ilk 61. 60 61, .1,101 61. . hi.7 .11.. l.1 11.i l1.8 & IlmA

( Z 8000 61. 63. 63. 63. 63o5 63o5 63.5 63.5 63.5 63.6 63.6 63.6 63.6 63.6 63.6 63.6

_ Ala63.1 .3 &L. .©h - n...3 hh ) Al&&.I hh._ -Ak.-3 b A..1
6o 6 10. 666 66. 66. 66. 66.5 66.8 66.5 66.8 67.0 67.0 67.0 070 67.0 67.0 6700

z00 500 65.1 __ h_ he L._ &.3 8_ a - &S.S ba.5 -1S & h&a.

_ 4500 66. 68.: 68 6&b. 68.0 65. 65. 6509 68.9 6901 6991 69.1 69.1 69.1 69.1 69.1
4000 68A 70 70. 71 * 4 U s 717 . 71 4- 71 , 71 6 7h. & 71.6 71.6 71.6 21.9

( 3500 70.r 72. 72. 73. 73. 73.5 73, 73.5 73.5 73.5 7308 73.8 73.s 73e$ 73.8 73.8
'000 70. 73, 73o ?#&.a 70 7?its 7S.O 75. is. 75.0 7 . 7.n0

_ 2500 73.1 76.1 77. 77. 73o 78. 780. 7.6 75.1 7.9 75.9 75.9 79.0 79.0 79.0 79.0
2!> 2000 7S9 791 0o' 80j 813 109 @191.%i At0 .% , a 8A"1. ., JI.njJL' ftl .' al. 11

,00 76: 1 81.1 20 82.8 52.8 83.0 53.0 53.Z 83.2 83.2 83.5 53.5 83.5 83.5
,___ 78. 83.: 53. 8. 8s 85, 85s 1150.507 8507 hST 8601 86.1 86.1 86.1

( -200 75. 89is 850 5s 56.1 7. 57.2 57.3 57.3 57.7 57.7 57.7 05.2 8.2 55.2 85.2
- 000 79:1 85.* 560 57 .10 5 $goal 8 a1 91 8900 9go 8909 89.9 8969 19.9 89.9 29.9

> 900 9 8. 5 : 1 9. 89.2 59. a9.5 89. 90n 90.0 90.0 90.5 9005 905 90
800 79 86 8 9 9 590 900 990 to 910n. .LL !n.JZLqi .j

.Z 700 790 87 a 8 0 59. 90.3 90.6 90.7 91.0 91. 91.5 91.5 9165 9202 92.2 9202 9202
600 790 8709 885 7. 9907 1g 9 1 .i,1 91, 91., 92) 922. 92. 931 93.1 93.1193.1

> 50 79. 87. 86A 59. 91.0 91o 91.9 92.5 92.5 93.5 93.6 93.6 99S 99.5 99.5 99.5a400 79, 879 as0 go0 9105 92.2 92*6 93o2 93p2 94*2 94&3 99o3 9502 9S.2 95.21 9s.3

300 79. 870 &8. 90.l 91.7 92:1 93.1 949.3 99.3 95.6 9S. 95.5 96.9 96.9 97o 97.2

?9o 790 87-. gas 90: 91. 92 93.9 9 S. 9 1.41 967 1 9 1, .1 08 2 98.4 98e9
0 79 87 61 901 91. 92 93. 95.0 95. 96.9 96.7 96.7 95.1 98.2 95.6 9903

___: _ 79:1 87 _ 90* 91 921 9 9 I.. 9 96 91 96i7 96o7 98.1 9.2 .Lfl.

TOTAL OF1 OBNJVAI Ann'I

C USAF ETAC ," 0- 14-5 (OL A) wvmolmcso ,s mm o oo

.. ,, ,/ ,.

- -- - - - - - - - -
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.. k
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*GLOBAL CLIMATOLOGY BRANCH C IIGVSBLT
US ArET AC CINGVERSUS VSBLT
AIR WEATHER SERVICE/MAC

DULUT TAPPERCENTAGE FREQUENCY OF OCCURRENCE

(FROM HOURLY OBSERVATIONS)

'EET' - ~VISIBIITY (STATUTE MILES, . ~ 56~

N:2O CEL1G 7* 11* As. 118. 48.6 48ob 418. 6 968.6 96 96. 16 98.6 93.96 496 118.6 986

I I00 56.' 57.1 57. 5.ee 58. 585. S.o3~ 58. 58. 3 5 6.3 S 8.3 3.3 5 .3 5 3 S.3 S6.3

2!I1000 57,1 53.( 58. 58.4 58. 5e. 5a. 58.6 55.6 56.6 56.6 58.6 56.*&6 58.6 5 6 .6Z 12000 .sR.. _a" .sn,. .an-. ..&a.. %n-&. .ao....i. &n-&.. .. 6

00 60.' 62. 62.1 62.1 62. 62. 62Z. 62.6 12.f 62.6 62.6 62.6 62.6 62.6 62.6 62.6

IL Z 7008000 63.: 6. 6. 65.: 65. 65. 65.6 65.6 65.6 5. 65.6 65.6 65.6 65.6 65.6 65.6

Z 600 66.' 68. 69. 69.1 69. 69.6 69.1 69.7 69.7 69.? 69.? 69.7 69.7 69.7 69.1 69.7

_450 69. 71. 72.1 72. 72. 72o 72. 72.7 72.7 72&7 72.7 72.7 72.7 72.7 72.7 72.7

( 3500 73. ?b. 77. 77. 77. 77. 79o 78.1 7661 76.1 76.1 78.1 76.1 76.1 76.1 76.1

S2500 76.' 8Is 82.1 32. &2. 82. 3.l 83.1 63.1 63.1 63.1 63.1 63.3 63.3 83.3 8333>2000 71 3...Ii. -1. As. .a. s.-s.a.. s. .s. 863a..
1 800 790 69.1 $5o 6. 6. 86. 86. 66.S 66.8 6.6 86.6 67.0 67.2 67.2 87.2 67.2

( 200 130. 85.o' 66. 87. 68 aloe 66.083 6 6. 6ee . 68.s 68.s 6s$9.0 69.0 69.0 590

S900o 80. 60. 67. 69 6 9. 89. 90. 9 90. 90.5 90.1 90.6 91.2 91.2 9192 -91.2
700 at 67O $t. 90.1 900 900 91. 91.6 91. 91.9 92.0 92.2 9295 92.5 92.7 92.7

( 300 al 6e. 69. 90., 912o 9292393. 9. 93. 99. 969. 99.6 9696 95.0 95.0
2i00

100 8. 6s. 69. 90.: 92. 92o 939. 95. 5. 9. 97.1 97.5 96.9# 96.7 99.1 99.9

TOTAL NUMN OF @sUVAOW

V SAF ETAC 0-14-5 (OL A) apowmm" op b o m c~aomm

law*14,

A, do



G LOBAL CLIMATOLOGY BRANCH C IIGVSBLT
USAFETAC CINGVERSUS VSBLT
AIR WEATHER SERVICE/MAC

______ DULUTH IAP PECNTG 73-82 OFO UR NC

PECNTG FREQUENCY OF OCCRRENC
(FROM HOURLY OBSERVATIONS)

VISIBILITY (STATUTE MILES
CEILING_______________ ___ --

N ETIN - -71 1

NO CELN47 7. *7 47. *7.1 4777. 7 7*7 4*7 47o7 47.7 87.7 47.7 47.7 87.7 87

16 5.0 S~ 6 5. 5. 560 f. -&LA 58. , 5 S. 58.0a -56.0 %k.2 58.0 56.0-5u.

55.0 S! b 56. 56 5 S 692 56&2 56. 52 56. 58.2sb2 58.2 58.Z 58.2 58.2 56.2 58.?
i 200 5 . 81."imL~ 61.~ 61.6 b1. A1. -%Iih -5Ad 5..A..&-5.

000 59.16.6.60be 0 1.8 16 6104 81.861 14 6.8 1. 61b.5 610S
9000 Z .1. .m L Im 1 .L

a 8000 63.l 6*. 85 65. o. 65.86 85.8 85.8 65.* 85.5 65.5 85.5 85.5 85.5 85.8 85.8
'000 67.!b 95 89. 9,. 69. 6.7.? 97.L.9 11.. 9U , kUJ L ..kam -6i 6.9 69.9
ww 69. 71. 71A 71. 71.8 71.1 T71. 71.8 1.8 71.9 71.9 71.9 71.9 71.9 72.0 72.0f6 500 71 & 78.1 78. 76 74a. 7 41 .. im 74 i 4 74a 74,7 1Am. 1?, i. 74.7 71 1 74,974

I 500o 72:. 75. 75. 75. 7505 75.5. 75.5 7 5*5 7So7 7S.7 75.7 ?5.7 75.7 75.8 T5S 1
00 7*.4 76. 77. 77o.7.5 7. 7 7 . L 77o 1.in 77, 77, 117, 11... 77, 7, .. 7 771.7

? 3500 l.769. 9 79. 79.9 79.9 79.9 79.9 79.9 60.0 80.0 80.0 60.0 80.0 80.1 SO.)

22500 79. 83. 8* 8* 4088 8*.6 88.6 8. 68196 S*.7 68.7 88.7 68.7 88.07 $*.8 $*
~ 00 80. 8*. 85 85 85.g9* 6,8* b 8&3 69 86a7.fkm 68b~ml~nK~ e3.Ih)b 86*964 6
S00 810 85.1 88. 16 8.? 88.e?7 87.$70 67.0 87.1 87.1 87.1 67.1 67.1 87.2 67.2

S1500 81. 85. 6 86. 87.4 $7.7 6A~ ga ajmJs& ~ .U 891 3.88 2 31.2-IL& 88,83 811LS
81.al 88.1 67. 87. 67.9 8601 88.5 85.95 18.5 85.8 88.8 8.7 88.7 86.7 86.8 6.8

a 100 St 81. 881 37; 67. 90 82$t o g as*.. as*m $&*a 1~±I,168 al8.9 86t.9
,z90 81. 8. 87. 88s 68.6 86.9 69.3 69.3 619.3 6g% 9. 69869.5 9.5 89.5 69.8 89.8

81. 88. 67.o 86.go 6 9.2 8900 9001 9091 90fj 90g. 2 90m.? 90,3 90.3 90mI.11 90.
S700 81. 87. as. 69. 89. 90.3 90.9 90.9 90.9 91.2 91.2 91.3 91.3 91.3 91.8 91.8
z 600 8.1 617. 68. 90. 90. 90.9 91. 91*5 i1mS 9292Im92*2 929 92*3 1*3 925 92*5

S500 82 8. 9. 90. 91: 921 92.9 93.0 93.0 93.3 98.3 98.8 98.8 98.84 98.5 98.5
400 82.: 67N 59. 91. 91. 92. 93.8.9103 j 911.7j..1 .b &A tsms.95,Slg.7 ±5.
300o 82.1 a7? 9.9. 1 92. 93. 98.56 98. 95.3 95.9 98.0 98.1 98.1 96.2 98.3

( 200 82. 87:. a 9. .j.g 99 19 119d 4 596 79 97.
1 00 :2:18.6. 1 1 93. 98.: 98.1 95.1 98.8 97.5 97.8 98.3 96.8 98.7 996S1

0 2~ NN $199 : t 999. 1 t±9 l: 931 98.2 95.1, 9~~11,6 960&~ 9 lah 97.L. 1.3 11 .7 .fDfI=

TOTAL NU OF OUIVAflNS_________

CUSAF ETAC :" 0-.14-5 (CL A) eavow wmsou s, pow o uu

-. - - - - - - -=
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G LOBAL CLIMATOLOGY BRANCH C IIG ~ ~ RIT
USAFETAC CINGVERSUS VSBLT

__ AIR WEATHER SERVICEINAC

DULUTH TAP M

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY iSTATUTE MILIES

NOCEILING

20N0C0LIN 520 j~ o 5 .2.5S3. 3. 3.2 53,; 53.2 53. 53.2 53.2 53. 53.2 53.2 53.2 53.2

Sb0 5.j 57.: 57. ST. 57 57.5 57.! 57.5 57.5 57.5 57.5 57.5 57.5 57.5 57.5 57.5
~1 56.1 57.1 57. S7. 5. 57.9 57. Sl7. 570 579 579 57.9 57.9 579 57*9 57.9

z 1 000 -

Z10 60. 616 610 61. 61.4 61. blot 61.9 61.O 61.4 61.9 61.9 61.96 61.94 61.9 61.9

z 9 65 s 5. 65.: 65.bs 65,.1 65. 65.9 65.q 65.9 65*9 65.9 65.9 65*9 65.9 65.9z 7000

6= 68. 69. 69.: 69. 69.8 69.1 69.1 69. 69. 69.8 69.8 69.8 690S 69.8 69.8 69.8

450 72. 73o 73e. 73. 73. 73. 7306 73o6 73. 73.6 73.6 73.6 73.6 73.6 73o& 73.6

7. 78 ?so 7so 8. 78. 780. 78. 711. 78.7 78. 78.7 78. 78.7 ?Be) 780? 75.7
Z 200 ol820B~o82o63o$30 630 6*0 3o83.0 83.0 83. 83.0 83.0 83.0 83.0

>0 01. 6. 89 89. 5. 85 85. 65.1 $5.1 SS.1 8So1 85.1 55.1 85.1 65.1 85.1

Z 1200O 82. 85. 8b. $7O 87.4 87.2 87 817.9 67.4 $7.4 57.9 87. 87.9 87.9 87.9 87.9

82. 86. 86. 87. 8601 860. 55.1 goes sees ba.5 se.5 g8.s $.5 goe5 e8.5 86.5

700 83e 87. a8. 89. 90o 90.1 910 91.3 9193 91.3 9103 91. 91.3 91.3 91.3 91.3

50 $s 83. 89 90. 92. 92. 93 93. 93. 93. 93 93.9 93&9 93.9 93.9 93.9 93o9

Z 30 83. 69. 90. 92. 93. 99. 95. 98. 95. 9. 96. 96.2 96.2 96.3 96.7 96.5

' 00 83. 69. 90. 92. 93o 9 5 96. 96. 9?. 97.9 97.9 97.6 97.? 96.7 99.5

USAF ETAC 0 14-5 (OL A) ww ~aipm mm

z_ -I

At~Q



S GLOBAL CLIMATOLOGY BRANCH
USAFETAC CEILING VERSUS VISIBILITY
AIR WIEATHER SERVICE/MAC

72715 DULUTH TAP MN 73-82 'MR

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY STATUTE MILES, _
I CEILING

,FEET, >_10 1 6 >5 Z_4 >_3 a21 >2 >_ " 1. , 1 '. 1,4 > >516 >_ -0f __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _

NO CEIIING 18..9 9.7 19 49. 1909 19.9 41909 49.9 '19.9 1909 49.9 '19.9 59.9 '9.9 19.9 50.0
20000 54 5 55507 m50& 5 . 7 5 5 " i07 SS. 55.7 S .? SS.7 5S.7 SS.? S5.7

( _ 18000 5. 55.o 55. 560 56l 56.1 56.1 56.1 56.1 56.1 56.1 5601 55b1 56.1 56.1 S6.1
160M 514.8 55o 55o9 5605. bl56lr&lr&lS&IS. &IS&IS. & .1
_>4000 55.l 5610 560 b2 o 56o3 $6, 3 56 3 563 563 56 *3 56. 3 56 *1 564 56 o 56.41>12000

5506000 ~5 56. 6.59 6 . 5.35 57.3 56.3 57. 9 5 7. 9 56.9 58.

>-0 58. 59. 60o 60.2 60. 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 60.2 6002
_ o 600 61o! 620 202 6202 62, 62, &2. 62.262 3 62.3 62 62.3 62.3 8233 _ 8000 61. 63. 63. 63.1 63.8 63.8 63.8 63.8 63.8 63.8 63.8 63.8 63.9 63.9 63.9 63*9

7000 6 66. 6 . 66 66 6.7 6607J 6b0 66 8 66 8 668 66 8 66.S8 66o8

> 6000 65. 67. b7. 67. 68.0 68.1 60.1 6S.l 68.1 68.2 68.2 68.2 68.21 682 68.2 11902
5000 67. 690 69 69.9l69 69,f 8 e90 69.8 69.8 jJ69.8 do08 69o8 69b8 z909.

> 4500 67. 69. 70 70.' 70.5 70.5 70.5 70.5 70.5 70.6 70.6 70.6 70.6 70.6 70.6 70.6
4000 690 71. 72. 72.5 72. 72. 72. 72 i28 726 72p8 72*8 72 8 728 72e9 72,91

> 3500 71. 73. 73. 7'.. 7'14 7'1.. 74*. 75.6 75.6 75.7 75.7 74.7 7507 74.? 7'.? 7'107
! 300 72. 75 75 . 76.1 76.3 76.'. 76. 5 611 7 i d 7 li5 7 5 76 d l6 . .6 l6 6ol 76 6 .10

2500 7'. 77. 77 780. 78. 78.* 78.8 78.8 78.8 78.9 78.9 78.9 78.9 7809 78.9 79.0
S2000 750 79A su.e 80o! SO.8 800 9i, 8101 8i1l 8loI2 91*2 81.2 81.3 i1.3 81.3 1.3

2 1800 760 801 811 81. 81.9 81.9 82.1 82.2 82.2 82.3 82.3 8203 82.'. 82.' 82.5f 82.5
S500 77 81. 82. 83. 83o 83*6 83o 81#*0 81.0 L161 84.1 84 2 84.3 8.3 811.3 81%

( _ 200 78. 83. 83. 8'. 8'.9 85.0 85. 85.5 85.5 $5o6 85.7 85.7 85.8 85.8 85. 85o.9
S1000 78. 83. 84o 85. 86.1 86. 86.7 8 .9 O$. Al0 87o0 $Tel LT 8703 8703 873
S900 78o 8'.. 85. 86. 86. 86. 8727 87.5 87.5 87.6 67.7 8707 87.9 8709 87.9 88.0

( 7.840 850e &TO8 70 87.1 see% Beef# 88. 11 so.? 88 8.m 89-0 11900 890 8901

70 79 85. 86. 87. 88e 88o 89.2 89.5 89.6 8.8 89.9 90.0 90.2 90.2 90.2 90.3
a 0 79. 85 87. 88.2 89?: 8 890 $94 69@9 900 9 900 -LQA 9008 9008, 91ol 910 9.1 9102
S500 79. 86 87o 88 89. 90o 91.1 91.5 9105 92.0 92.2 92o3 92o6 92.6 92.6 92.7
z 400 79. 86. 87. 89* 90.5 91*1 920 929. 926. 93.2 212_S 935 93*9 9399 940 9411
S300 79: 86. : 870 9. 90. 91. 92.* 93.5 93.6 9493 95.7 95.7 95.3 95.3 95.6 95.8

> 7 9 . 8 6 . 8 8 . 8 9 . 9 0 . 9 9 9 3 .2w 9 . 2 8' 03 .! i $ 9 5 0 9 9 6 0 9 6 o 9 6 0 9 9 7 2 9 7 0 7

790o1 89 $8 989 9 9 93.2 9403 94. 95 _ 9.2 96.3 97*21 97.' 98.1 n.

TOTAL NUMt 09 OFUtVAIO. 7001

0 USAF ETAC 0-14-5 (OL A) inoWA toOF ?M poem a amm
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GLOSAL CLIMATOLOGY BRAN4CHCELN V RS S IIB IT
US~AFETACCELN VE S S VSB IT
AIR WEATHER SERVICE/MAC

Iu DULUTH ZAP H NATI-A

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEIINGVISIBILITY STATUTE AMILS

FEET-
2t10 6 ~ 5 4* a3 2', 2 I: aI' It 2t 5 1 6 0.~

I NO CEILING 53.- 55S.1S 55.8 55.8 55.855.8 55.8 -S. 5S.9 5595595.9__9S.
7 0000 r. T, 55 55 i 15- e -. 2 58.9 55.9 55.9 55. -56.0

ii- 56.1 58.1 58.1 58. 58.2 58.2 58.2 58.2 58.25* 835. 8. 835. 81
160-0 1,l rlk- IIL - R- %A I;- 5-253.3 58. 58 -~ .3 58.-3 5. 835

>1*0
>1 000 5. 58. 58. 59. 59. 59. 59. 59. 59 59.1 59.1 59.1 59.1 59.1 59.1 59.2

10000 1 61.' 6'e. 640 640 64. 6A. bA IA. b. b4.4 6494 64* 64.4 64.4 IA.A 6%. 5
S9000 1 66. 8.. .. h. 88. sft.... &T-... 0.6.. .6.L.DA3- 67-0. 67-1.

S8000 65.; 67o 68. 68. 68. 66. 68. 68.8 68.4 68.5 68.5 68.5 68.5 68.5 68.5 68.6

~6M0 70.1?* 73. 74.1 7. TA 74. 74. 078.0 748.1 711.1.1 . 7.1 TA.) 74.1 711.21
S5000, 1

A *00 72. 75.5 75. 76o; 76. 76. 76. 76.2 76. 2 .76.3 76.3 76.3 7b.3 76.3 76.
7_~1. 77-1 7- -8I Z -?A". -1.1... I2. I.. -78. 11.8... m

3C 7. 78.2 78.6 79.: 79. 79.1 79.1 79.1 79.1 79.2 79. ?79.2 79.2 79.2 79.2 79.3

10 ?So' 79. 80. 80o 0 80. 80.7 80.7 80.7 80.8 80.8 60.8 30.8 30.8 80.8 80.9

2000t 76. l q l JU 5 4 011-.. .J.L.. -i.. -14"L -8. 4 -& " -.4"
i 5800 86'60 1* 82. 62. 82.l 82* 2.1 82 1 82 62 2 82.2 2.2 82 2 82 2 82 o2%

e I00o 77.' 82. 83. 83. 83. 83. 83 b 83. 83 37 83.? 63.7 83.7 63.? 83.7 83.8
> 1 000 1..8.-..P .6.

9w0 83. 84. 85.; 85. a5. 85.2 85.2 85.2 85.3 85.3 85.3 5.3 85.3 85.3 35.8
p C. ~~~~ 800 7180 .1 f- % k5--Sz-&28,7-s

> 70 79 SA.1 85. 86.1 6. 86. 86.1 86.2 962 86.3 86.3 86&3 86.3 663 86.3 86.A

S300 791 S5. 87. 890 900 90.1 90.6 91. 91.2 91.8 91.A1 910A 91.5S 91.6 91.7 91.8
o 9A~2 .1.8..

'00 79. 85 67. 89. 90 91.2 91.S9E3193*S 593*9 98.2 942 .47 94.*9.6 9.

TOTAL NUMII OF OSSIVA? env

cUSAF ETAC lu 0- 14-5 (OL A) inrwomi eamom op nn no Anat
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GLC9AL CLIMATOLOSY BRANCH
USAFETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

I
7;7U DULUTH rAP MN 73-82 n5a

* PERCENTAGE FREQUENCY OF OCCURRENCE .n-Anln
(FROM HOURLY OBSERVATIONS)

CEILING VISIBILITY STATUTE MILES,

FEET-

_10 1 6 >'5 i.4 3 > 2, >2 1 '" 2! 1 , I- ,' 5 16 2! 0

NO CEILING 53. 52. 52. 52. 52.5 52.5 52.7 52.8 52.8 52.e 52.9 52.9 52.9 52.9 52.9 53.l
20000 53A5 55_ 55_ 56. 56.0 56.0 56.1 5692 56a2 56:2 56,4 56.4 56.4 56.q 56.4

1 18000 53S0|> 0 0 5 3 : 5 5 5 5 5 6 0 0 5S0 5 6 .0 D 5 6 l 5 6 2 S 6 6 .2 6 0 1 S 6. 4 5 6 5 6. 5 6 5 6. b 7
: 555555 0 560 5691 560o 1 5 (k 9 56.3 5693 $603 5695 56.5 56.5 5695 56,5 569

14000 58. 55. 56. 56. 56.5 56.5 56.7 56.9 56.9 56.9 57.1 57.1 57.1 57.1 57.1 570
55. 57.5 57 58. a 58* S8&4 56,S 58e5 5895 See? 58.7 5887 58.7 58.7 59ol

10000 58.6 61.2 615. 61.8 61.8 61.8 62.1 62.2,62.2 62.2 62.8 62.4 62.4 62.4 62.11 62.7,
: 9 m 60.6 63. 4 63. 1 680 68.0 68 68.0 3 6 4.4 6 4L4p j1. 4 6 4.6 6 46 68 6 6 146 6 4 6 ja_,4 9

( 8000 61. 68. 641 68. 68.7 68.7 68.9 65.0 65.0 65.0 6 5 03 65.3 65.3 65.3 65.3 65.6
68.3 67. 68*. 68.8 68.5 68.6 68.8 69.0 69.0 6900'69e2 69*2 (692 b9.2 69,2 69*6

6000 66. 69. 70.2 70. 70.7 70.8 71.0 71.2 71.2 71.2 71.5 71.5 71.5 71.5 71.5 71.81
S500 67A ?1*0 71*872. 72.2 72.3 7L " 2l 72.8 72.8 73.0 73.0 73.30 73.0 73.11

4000 68. 71.71 72. 72. 73.0 73.1 73.3 7396 73.6 73.6 73.8 73.8 73.8 73.8 73.8 78.1
'_ o 69.: 73.0 78.1 7114 780. 78.7 ?4.9 TS." ?ol 75.1 75 l5.3 75.3 ?5.3 7503i .a

T O 300 70. 78.3 75.1 76. 76.1 76.2 76.4 76.7 76.7 76.7 76.9 76.9 76.9 76.9 76.97?.?2
- 71. 748 75.9 76.8 76.5 76.7 76.9 77.1 lel 777.177 3 177.3 77 773 77.317771

2000 71. 75. 76. 77. 77.8 77.5 770 78.0 78.0 78.0 78.2 78.2 78.2 78.2 78.2 78.51
4 L 2000 72. 76 A 775 78o 783 * 77 .9 l8.9 789 790. 1 1 79.191 7?01 79.1 79.4

eo00 73:3 77. 78. 79. 79.2 79. 79.5 79.8 79.8 79.5 80.0 80.0 80.0 80o0 80.0 80.3
So 00 737 78o 79. 79. 80 80 1 I05l S 80 5 es S goe 8008 80o8 E8 81.1
200 7 79. 80. 81 . 2 81 81.3 81.5 81.7 81.7 SI.? 82.0 62.0 82.0 82.0 82.03 82.3
000 75 709 80. 81. 82.: 82.8 82.6 8390 83.2 83o*2 832 83*4 834 83q 83 4 A8 8t-7
900 75. 80.82. 83. 83.8 83.6 88.0 88.2 8802 88.2 88.8 888 88.8 88.8 88. 88.7

1 80 75 81. 83. 83. 84. S 055j 88.8 88.8 8.4 8 i651 5 01 l 8501 110'
70 76. 81. 830 88.1 84.3 84.5 88.8 85.3 85.3 85.3 85.5 8SS 85.5 85.5 85.5 8.5.8
o 76. 81 83. 88g. c 'itO 85 $8Al 8S&8 $Sol 06*1 86*l 80l 86 .1 8608
00 76. 82. 880 88 85.9 85.6 86.0 86.5 86.5 86.5 86.7 86.7 86.7 86.7 867 87.1

_ 400 76. 82. 88.3 5 6 8602 8604 8701 Ole? 870a 1 7 A7.9 7.09 88.3 88*3 88.3 8&.a
3o0 76. - 2L 88.8 86i1m 86-8 87.2 88.2 8908 8906 8907 89.9 89.9 9008 90.5 90.6 91.0
200 16.j 82.q 88. 86 87 5 87.9 89.3 910 910 92L 92o8 92&8 2 98.? 94. 9,45 95

, 0 76. 82. 88.6 8 6 . 87.5 87.9 8903 91.0 91.7 92.3 93o8 93.8 98.8 98.9 95.6 99.0

0 76.; 62.8 a88 86. 87.5 87*9 1 89 91-n 9,17 923 938 93o4, 9.1, 9.9P 9 l

TOTAL NU1 OF ONSSATIWOS

USAF ETAC .0- 14.S (OL A) m,,o ,o,,s ov "o tow om owit

- - - - - - -

" ~ ~~~~~~. ,.. ,: ,:., , ..,,-'4. : Z "-..?,;' ~,g.,,-'., ' .. , A:.. ,
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* GL03AL CLIMATOLOGY BRAN1CH ER U
uSAFETAC CEILING VERSUS VISIBILITY
AIR iEATHER SERVICE/MAC

DUL UTH IAP ,N 7]-R. IWv

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

I VISIBILITY STATUTe MILES
CEILING

10 >6 ?5 >4 1 3 2, 2 _ , _ ', >5 1

6NO CEILING . 8. 48. q19. '19.2 49. 19.4 49.4 '9.4 '19.6 19.6 '19.6 49. 49.6 9.3 50.1,
>20000 -.U .t It-. cc m... cc-.b 5..-.5b. 1.~ 5.

18000 51., 53. 53. 518. 51.3 518.4 54.6 51.6 518.6 5'1.8 518.8 548.8 518.8 518.8 55.0 55.3
1000qk 51.I A22 3. .

'4000 51. 53i. 54.; 518. 5'.8 54. 55.0 55.0 55.0 55.2 55.Z 55.2 55.2 55.2 55.4 55.8
12000 15 1 .4&- .&- % - c7 n9 7 0- %1..2 r 31.2. % - .5.1.2

>10000 55., 58.4 58. 59.! 59.7 59.9 60.0 60.0 60.0 63.3 60.3 60.3 60.3 60.3 60.5 60.8I 9000 ZJi2B h2.. k..

( 7000 59. 62. 63. 63. 63.8 641. 618.1 6'1.1 6..1 61.3 618.3 648.3 6..3 6'1.3 61. 5 648.9]

b 5000 b3. 67. 67. 68.4 68.e 69.3 69.' 69.4 69.4 69.6 69.6 69.6 69.6 69.6 b9o 70.1

4000 64. 68.1 69. 0. , 70. 71 71.1 71.1 71.1 71.18 71.1 71.1 71.8 71.18 71.61 72.0

_1- 4 . .. _.7. 4 .S 7. 77o32_. . .f -f' -Y. -i -77,)' .- T. ?oiP' 1i i 7.7
3500 1 66. 71. 72. 72. 73.1 73. 73. 73. 73.8 71. 718. 718. 7180 7180 7..2f 71. 6

200 67. 71. 73. 714. 711. 75. 75.1 75.1 75.1 75.3 7S.3 75.3 75.3 75.3 75.5 76.C;> 2000!2. -fig I ?i. 7 7l. c k 7k~ A ( -k~ _IA"O _X? Z -0 76-Q 76-2 7J 7791-p-1 1 7i

1800 69. 71. 75. 76. 76. 77.! 77.6 77.6 77.6 78.0 78.0 78.0 78.0 78.0 78.18 78.81500 7-;7127- -57R!7q37.S7. 7__.X& 70-0 79 7= ,- 709i An,? io n-
150.

n2o0 71. 76. 78. 79. 80. Z,0,. 81.18 81. 81.1 S1.9 81.9 61.9 81.9 81.9! 82.2 82.7
72. . 79. 81. A 2.- 1. 3 2 2 .2 A3. 2 A1.2 2 3. a S 1 A .-D

900 73. $ 78. 0. 81. 82. 83.[ 83.5 83.5 33.5 18. 68.0 68. 818.0 84.0 81.3 8187
> 80t 7 I AT.- Art . F1. X. O3.ka I A1. ] . ".5.t &&-I ga8± - -

7-0 73* 79o3 1. 82. 83. 83. 84. 81.5 818. 65.0 8'.1 85.1 85.1 85.1 85.1 85.8
0 73 79. MI. 841.3 AL16 g L. a F, - _&S" -Ar. ±5.- £5.

( 500 748. 80. 82. .18 4. 85.5 36.1 86.3 86.18 36.6 36.9 6.9 86.9 86.9 87.3 87.8
400 Am 3 1,A

_-4oL3 S 38. 57. a?, J 7-9 A7, At 1.0 .9 17.9 . A1.9
>00 71. 81. 83. 85. 85. 8b.5 87. 83.3 8.5 89.6 9.9 89.9 90.0 90.0 90.7 91.1

I :_ 20r .. 8 . .81..: 35 ., .1 19.1 Ifn. 7 921.5. 91.7) 92.2 914- 911 1

718. 31.1 63. 85.g d 8b. 38.6 9.1 90.7 91.5 91.7 92.1 3909-.

TOTAIl NUM OF O5SIN VAlrlIN$ 0 12

-------------------------

4.0
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am4
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USAFETAC CEILING VERSUS VISIBILIT
AIR WEATHER SERVICE/MAC

72745 DULUTH IAP MN 73-82

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

( JVISIBILITY (STATUTE MILES

I CEILING __ - __ _ -
,FEET 2t 10 1 6 5 a 4 a 3 2 'i a 2 1 " 2 11 I4 ?. I S - 16 - a o 0

NO CEILN 4709 99 50.1 50.2 50.3 50.3 50.3 5o3 50o4 50.0 50.4 50.4 5o. 50.4 500
>.20000 50 57. 57, ;;; jl* $7. S765 , 5578 7. .1 71 58.1 ) -.1l6.1I A&l

2 18000 54.1 57. 5704 57.7 57.8 57.9 57.9 57.9 57.9 S5.1 5.1 56.e 1 5 .l 58.l 1l
Z.600 56o 57, 57. 575 558 Seel Seel, Seel 5891  58 5,2 5 *. 2
>0 541 57. 57.7 58.1 581 55*3 583 58.3 58.3 58.4 5804 5804 S804 56.0 56.4 58.4

( 2000 5 5 Soo o. 58 59 591 9.1 9.1 S9 $92 9.2 59.2 59.2 9.2
>I000 57. 60. 60. 60. 60 .61.3 61.3 6104 610 61. 5 61.5 61.5 61.5 61o5 6105 61.5

9 59.1 62. 62. 63 63. 63e 63.6 3.7 63. 7  63 0 63 8 63 . 63 08 63.6 63*9 63 .9
S0 . 6. 6 65 65 . 65.7 65 o 65.o 65.6 65.8 65.8 65o8 65.6 658

000 1 65.: &Sob . 6 6.3 6 6& 66. 608 66t 6.9 660. &6 9 660 9 66.9 6&0.
8000 62. 66. 66. 67A 67.2 67&. 67.S 67. 67.9 68.D 68.0 68. 68.0 66.0 68.0 6800

( 5 0 0 6 3 1 66 8 . 6 9 6 9 2 6 6 9 $. 6 9 o | 6 9 o T .O & .7 0 7 0 , 70 .7 9 0 9 7 0 . 0
>4.00 63. 68. 68. 69o 69.4 70o 70.1 70.2 70.2 70.3 70.3 70.3 70.3 70.3 70.3 70.3
AOOO 640 69. : 96 700 7003 7Too 71&0 711" 11*1 71*2 71L2 7Le 712 71*2 71.2 7162

> 3500 65. 700 70. 71. 71.4 72o 72.1 72.2 72.2 72.3 72o3 72.3 72.3 72.3 72o3 72.3
3000 66.3 72ol 72 0. ?1* 730 lb lb l 11 74.3 74 o.3 4.3 74.3 7 3%. 74.3 71.3

S2500 68. o 75 S . 75. 760 766S 76. 76. 767 6 7607 76.7 7607 76.7 76.7 76.7
2000 70. 7 7 o 791 790 ¥ 790 Igo ?90 79*6 79.6 7906 790 79 06 7
80o 70: 76o 78. 79. 79. SO. 80.4 B0.5 t0e 80.7 80.7 80.7 80o? 6007 80o 80.7
5 0 72. 79 0 . 68 1. 3 81 o a 62.2 62.2 82, 82o . 2 . b 6 $ 2 8 2 12 2 6 82o

: 1200 73:: 81o 82. 83. 63:. 840 840i 640 840 $So1 85o 85.1 65.1 85.1 85.l 5.1
-0 ? 2 84 5 as 86151 0M 117. I$7 87 87.3 67.3 87.3 87. 3 . )73 D793 87o3
9 00 7 0 8 3 1 8S ] 85 67 6 A 6 o 87 o2 :: 87 6 876 07.6 57.6 87. 6 87. 6 87. 6

C > 74. 83. 85. aj , 86 87 * a 8. 0. SS .6 8 8096 Is 0 886 806 89 06
k 700 75 60. 5. 86. 67. 86. 89.0 891 8902 19.4 890 89.0 89.0 89.0 89011 8904
Z 600 75.A 8110 56 7 Is 6? 0 19Ito 890 * eie 0 9900 go, 900 n 9000 901)
> 500 7 84 86:5 see 90 90o1 90. 91.1 913 91.5 91.5 91o5 91.5 91.5 91.5 91.5

400 7 5 0 $11 4 8 6 o s 8e e @ t o 9 0 07 9 7 9 2 , O l e 9 0 2 9 1 9 3 9 3 9 3* 3 9 3 *4 9 3 oq 9 3 *4 9 3 * 4

300 75O 640 86 88 3 e9 9101 92. 93.5 93. 9405 95.0 95.0 9s. 98.0 95.5 955
•£ 2'0 0 75. 8ii i sL 8 89. 7 2 go 660 a 93 .8 19 . 9 .,S .7to o s e e 8 o 8 0 8 9 o 7 9 1 0 1 9 2 o 9 3 0 o o %11 1 9 5 0 3 9 6 0 1 9 6 0 1 9 6 0 0 9 0 2 9 7 1 0 0 00> 100 75 88o. 06 883 $ 9.7 91. 92. 93.8 90.0 91.3 96.1 96.1 96.8 97.2 97.81.0

CUSAF EA -'" 0- 14.5 (OL A) Pww--o m o i nw
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* GLOBAL CLIMATOLOGY BRAN4CH ELN E S SVSBLT
USAFETACCELN VES SVSB IT2AIR WEATHER SERVICEIMAC

7240 nLIITI4 TAP M

* PERCENTAGE FREQUENCY OF OCCURRENCE 2.lW*.1rAol.
(FROM HOURLY OBSERVATIONS)

1CEILING VISIILITY fSTATUTE MILES,

FEET t6 Z3 Z4 3 -2- 2 a" t' i tV ' " 51 - to-------------------

NO CEILING 14 6 0 9f. 89. 9. 89.8 89. 4900 490 89.8 89.8 89.6 89.6 40 994

>- 18000 539 5 6. 57 57. ST* 57S 57.4 S57 57* 57.% S7.8 S7.% 57.8 57.% ST.%

:40 53. 57. 57.: 57 57 5 57. S7. 57 57.7 57.7 57.7 57.7 57.? 57.7 5?7I ~~~~~~~2000 ~ ~ i.-~f-.....-8.

ss55. 59. 59., 0 60 60. D0. 60.1 60.1 b0.t 60.1 60.1 60.1 bO.1 60.1 b0.1

so 800 5. 63. 63.9~ 640 .4 68 68. 64. 68. 6.0 68.0 68.0 6400 61.0 68.0 600

1bZ60 61. 67. 67 be. 68.1 6. 66. 6. 66.1 6Sol .1e 66.11 6 beet 66.1 6 &.1 o6.

S400 65. 70a 70 1 1 1 71 1. Frl. 71.9 71.9 71s 71.9 71.9 71.9 71.9

( 3500 68.1 74o 75.l 75. ?6. 76. 76. 76. 76.; 76. 76.2 7692 76. 76.2 76.2 76.2

? 1000 7n. 32., 62.- 68 8 8. 6. 6. 8 8 6.6.6 .* S- 18. 3.9
2 500 720 790 $Oo. goo. lei *ao$oU 14le816$s49 1689

180 7. 04 . 7 .82 69. 69. 90. 90.1 90. 980.19 349.191 90. 9019
5 00 7s. Re, 67 69." 90." 90.A 91 2 2.9.9. 229 . A 92.292.392

9 00 76. $6.6 69.to$6 9 90 2 92. too 93.1 93.1 93.1 93.1 93.1 93.2 93o2

> 700 7. 67 66. 970.0 o 91 8 95.c 95. 92. 09. 95.6 96.8 96.8 96.5 96.5
Z 6200 jj2. 02 -2..22,
> 500 76. 67. 3. 90 a1 92., 98. 95. 05. 94. 9 936. 97.1 97.1 93 99.6

c a 4~~00 1 7 2 & 0 1- 9 - 01- IA
__ 30 &.1$0a0 01909 914 Ii.. tso, ti.. .34.. 91.. 9*S o

1 7 7 10 6 o 0 lI % 5 s * 916 97 0 980 9906
$L- .; 717p :1Na .,.- a- n-

-- ~* -- ---- ---



G LGR&L CLIMATOLOGY BRANCHCELN
USAFETAC CINGVERSUS VSBLT
AIR WEATHER SERVICE/MAC

727165 DULUTH ZAP Hil 735w..

*PERCENTAGE FREQUENCY OF OCCURRENCE q Fo
(FROM HOURLY OBSERVATIONS)

6 1 VISIBILITY (STATUTE MILES,

FEET, -

NO* 50.IN 148, 51. 51.7t 51.7 51.7 5j.? 51.7 51.7 51.? 51.7 51.7 51.7 51.7 Si.?
a 20000 S6 ~ ± Iia-i .ia..i .&.n "_Ai 6s6-2
il f 8000 56.1 60. 60. 60.1 GO. 60.9 60.9 60.9 10.9 60.9 10.9 60.9 60.9 60.9 10.9 60.9

L 579c 6hf~ 60i. b51. file. 111. 6 1 Gl 6.0 . 0 AD JQ-j~ AA

Z 12000 see 610 .529 . hi2.. 62s. AL. AZ. 2.1 .52. 612a .12. 7 2.7 12.7 6L.7
a 10000 59. 63. 64o 640 640 1fo. 646 66.6 64. *6 6 6.46 64.6 66.6 66.6 64.6 66.6b

>800D 62.1 67. 67. bS 68 Goo. 650 65.8 b8.3 65.5 68.5 68.5 b3.s 65.8 ba.5 GO.3$
S7000 b5 70. 7. 72 7~ L.2, 21, 2.,. ?.4~ 12.4 72,.7 2.4 12.36 7111 72.4
S6000 be 6 5. 7. 7. 6 76.5 76.5 76.1 76.6 76.6 71.6 71.6 76.1 76.1

50D 61L Too IS& .1e ?be ?6. 76. Ties '78 To0. TA,] 1.1±1 U,~ 72-6-YA
1- 4500 7. 7. 79. 50 0.o SO.5 $0. 50S 80.S 50.1 a0o 50.6 50.6 50.6 50.6 30.6 ~

Z 350 76. 1 840 .5 Is I b A.l 131. 1, 1* 1. 2323
,: 8800 7 5. 6..5. 59.5 5916*59 s 9. 5479.0 59.o 59.ie 54964596 89.6 59.6 l9.$

2: 3000 76::1 B 55 56 88.1 870 09. slb $?at 9?1. 8.2± 123 117. , 1117. 111*39
Z ~200 78. 8. 7 8*. 9Sol 90.1 90.6 90.% 90 90e5 90.5 90e5 90.5 90e5 90e5 90.5
a 2000 771 57s 55. 9" 1.9. 1 1 92 921 92.1 99.2 9a.2 92.Z29.2

0 00 79 ?8 a9 99 9 . 9 93. 93.6 93. 93.7 93. 3?9. 9. 359.5
900 79. $To as± f. 9b 10 1* 11-09 Ole 920 911 91.51 11*311*.231.*392.

z 500 79. 0 2 3 96 96. 9 6. 96.5 96.5 96.5 96.9 96.9 96.91 96.9

7 00 790 55. 90 92s 93. 93. 95.6 96.o 96 93.6 93o7 936. 96.9 936 96.9 96.9

500_ 79. 0L too. 920Oet # 11 '1111111 1 goes 940 1 16* 11±1 9409 .9409 94
3 00 790 5 0 2 3 9. 95.8 96.6 961 96.5 96.9 96.9 97.2 96 96.5 969

S 79 9 91. .11±31 .11.tey9 97.1.2 2..3 liaRfl

CUSAFP IAC 014.3 10L A) mWa umm OF" O O %M A011111111 FO O AM R

7. j.~. .,Y

T~% ,



G LOBAL CLIMATOLOGY BRANCH TUSAFETACCELN VE S SV IB I
AIR WECATHER SERVICE/MACCELN V RS S IIB IT

7 plU[ir TAP IIT-p~ --

a PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CELN VISILITY (STATUTE M11,5

NOCEILING l al 5 2t4 1 3 Z2" a al, tlii 
516

2000 14ILIN Se a1 51. 52 52.1 52. 52. 52.1 S2. 52. 52. 52.0 52.0 52. 52.0 52.0

( 8 ST5. 60. D0. 61 61. 61o 61. 61.! 61o 61. 61. 61.S ti.5 61. u.S fli.5

1400 57 60. 61. 62.f 62.1 62.. 62. 62. 62. 62. 62. 62. 62.0 62. 62.0 62.0

2 9 0. 65. 6S. 66. 66. 66. 66. a6 66. 6.3 66.3 66. 663 6. 66.3 6.3

6= 71 76s 77. 79.1 79. 79. 79. 79.1 791 79.1 79.1 79.1 79.1 79.1 79.1 79.1

4000 0 ~ 4 A. I. .1- -L. E. A.- &1 -L - -L. -AL&A- -I" -EL. -A &-
75: 00. l 90 02.G* G 025 52 GOOD $0. $0. 62.02GO. GO 2.52. 07 0

a2500 770 53. 55. 6.o 06 a6 * 6 0 6. 6.0 86o 6.3 0656.0 0. 56 6 06
> 2000- ? -_

Z 5800 770 Boo $so 57. 0 0 0 1?. 57.T 07.1 57. $7.9 609 ST. 07.9 07.9

> : 200 ?5 0 6. 60. t 09.0 0 90. 9oo 90. 93.2 909 90.2 90. 90. 90.2 90.2
2000 iLL6 1.6.. U -. AL
S9w0 790 0 too! 90. 90 91. 91. 91. O1. 91.1 91e? 91.7 91e7 91. 91.7 91.7

2700 790 $9.09 90 91. 91 91. 92* 92 92 9 9292. 92.5 92.5 92.5 92.5

250 79: 67. 59.t 91. 9le 9* 93. 93.s 93 9oo 945. 95. 95.95 95.03 95.3 j
> 300 790 a?. e9. 91. 92. 93. 95. 91 95. 95. 96.0 96. 96.e 96. 96.1 96.1

' 79.0 . 59.11t 91. 92. 93. 95. 9111 95. 96. 96.1 96. 97.1 97. 90.2t 99.3

USAF ETAC -"*0.14.5 10L A) ma nm ow mmsm imin

L'.



G LOBAL CLIMATOLOGY BRANCHCELN IeDl v
USAFETAC CINGVERSUS VSBLT

- AIR WEATHER SERVICE/MAC

727915 DULUTH 1AP MN 73-62

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

0 VISILITY (STATUTE IIES1
CEILING

(FEET al 6 s Z 4 1 a3 t2'4 2 1 a", a1% I 1 8. 2! It9 a518 8'. 80

6 ~~~~NO CEILING 5 5 5. 5. s~ 5 5 5~5. s~s. s s~5. 5s5.
a 20000 53 ss 0~ IL. Sla .11* LI. 55.4 $so 11.1 .61.52ssoseosess

g 8000o 53.e 60.1 60. 61. 61. 61. 61. 61.2 61. &1.2 61o2 61.2 61.2 61.2 61.3 61.3
16OM Be 58. jj o 6i oi 4. l l 6. 1.. 1*3 , L1. Al.. 6 I.9,
14000O 59. 61. 61. 61. 61. 61. 61. 61. 61. 61.6 61.8 61.8 61.6 61.8 61.9 61.9 j£ 8~ 12000 .1±i. i L Z L 6 L DZ L 2) k i L 5 A,L2.) L2.9 62..,9

> 10000 63. 66. 66. 67. 67.1 67.1 67.1 67.1 67.1 &7.1 67.1 67.1 67.1 67.1 67.2 67.2 P
f 8000 6b. 69. bv. 700 70. 70.2 70*2 75.2 10.2 70.2 70.2 70.2 7002 70.2 70.3 ?093

700 69.1 73. 731. Too 13.1 lb &1To. 741. [IF% - ft 1.9* 740 74.b lb .1.
> m 72. 76. 77. 77. 77. 77.4 77.6 77.6 77. 77. 77.6 77.06 17.6 ?7.6 77.7 77.7

-450 7~7 779 g0. 3M 60. g0. 610.3 SO.* 40.3 80.3 80.3 50.3 30.3 30.9 00.
~ ~ 75:18 30:fl L Ua 90. -i $I& &I. -11 J ALA 1. i 2 . 16 Aa. 21.4

2! 3500 76. 61. 61 82. 62. 62. 62o 862 32.2 62o2 62.2 62.2 82.2 32.2 62.3 62.3
? 3000 76.4 :1: $&Zb 13.. 92o 82*7 82, l2, 12. lb l ~ , 22. AL& 82,8
> 2500 73: 33. 33.l 69.t 694943. 6.*6 1 69.1 69.1 69.1 89.1 69.3 39.3

1800o 78 6. 39 5.1 35. *I .$ 6.1 $so$t 65. 3 6 .3 6o 5.3 65.3 85.3 GS*4 65.9
> '500 a b S i. 87 6 A la0 $ ? o S I.0 9 7 0 $T oo $T oo $7L 1 A L L?*

( 8 1000 : a~ 65 6. 36. 66 66 6 ? 7 7 706. 6. 706 71
10006 lb. Ii.AL A ST. AT, 12 t,1* 7a 7a ATl.1.&ALP 1.

> g 900 :1 &b. 670 66.0 a6. as# a6. goes 9. see& 66.6 6.6 66.6 866 as*? $6.7

8700 30. O7. 96 $1. 3. 6.l see 9.0 39. 69. $t9. 39.0 39.0 69.0 69.t 169.1
600 :" on, onA.i~ S A. I.% eL. ALj~ -22s onL 004 on-%

> 500 61 as. 69.90. 9*1Ol 91.2 91. 91. 91.7 91.? 91.7 91. 7 91eOl7 91.3 91. .
; 400 :1: .15..W 11 i 9tlm1m . .0 *11, II. ' 11*1 1m
> 300 o 66 0 21 9to 93.l *S. 99. t9.o 9. 99. 9. . 97 99.t 949>200 ! b l 2. z I.l L IL I I lA I.. v12
> 100 *3ol 66o 90o 92. 92o 93.1 94o 91. 95. 956 96.2 96.2 97.1 97.2 93.0 99.0

USAF ETAC 0- O14(OL A) nwmm* m ownmin

Me~

Vol - p~

~~.41



*GLOBAL CLIMATOL06Y BRANCH
USAFETACCEILING VERSUS VISIBILITY

AIR wEATHER SERVICE/MAC

7ILT ?Am 71-A

*PERCENTAGE FREQUENCY OF OCCURRENCE W
(FROM HOURLY OBSERVATIONS)

CEILING VISOILITY (STATUTE M~ISI
,FEET,

NOCELING 905 1 2 2 2 52.l 52.1 52.2 52.2 52.2 52.2 52 52.2 52.3
z 20000 .589.. .58.. Sle58... ~sS -58.-U04- 4 4. U0 "w "4-50

Ita100( 55 57 58. 5ee 56 Sa. 56. 56.* 5.5 56. 5G6 Slo. 56. 6. 5.1 56.7SO*

55. 56 So. S6. 56 56 09 59 59 s9.a 59.1 59.1 59.1 59.1 59.1 59.2

1I0000 59 62. 12. 63. 63. 63 3 63 13 63.3 63.3 63.3 63.3 63.3 63.6 63.5

62. bz 65.&b 16 06 06 11.1 67.0 67. 67. 67.1 67.1 67.1 67.1 17.1 67.1 67e2

6= 17. 71. 72. 72. 72 ?72. 72.1 73. 73. 73. 73.1 7391 73.1 73.1 73.1 73.2

45 9. 76.1 714. 75. 75. 75. 75.l 75. 75. T509 75.9 75.9 75.9 75.9 75.9 ?600

35W 1 UO77. 7o. ?a. 76. 78 76. ?so 706 7GO. ?so7 7so? 740 7 76.1 6 oo3000 720 7. -120. Tol

1200 73o __ a97nI 0aeaeso's ISBOSBO IS&

lob6 60 61 62. $3o 613. 63. 63. 63 63 63.S 63.S 63.5 63.S 3.6 63.7

2( 1200 76. 63 66.1 a5. $S. 65. 65.1 flg5. o$ 65.6 1 66 66.1 66611 6.1 6602

z00 A-A.

5 00 770 *5O! 6?.0 69. 90 91. 92 9.1 93. 93. 93.9 93. Ol3. 93.0 910 91.3

3W 0 0 65.' 6?. 69. 9oo 91. 92. 93.e 96. 93. 9.? 95. flo. 96.9 t7o0 99.2

c~~~m .Win A - -^a u AU1 I S

10 77o-.- v,.-*s to919

7764  a --- 111' -a"

WAWA O 00MA0

USFIA .1. O ) asum.mo wv

-D

S... S.



*GLOBAL CLIMATOLOGY BRANCO E S S~I~RIT
USAFETAC CEILING VE S S IIBLT
AIR WEATHER SERVICE/MAC

7ZU DULUTH ZAP mmw. 7 3-A2 -

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CE4N V111UTY (STATUTE MIMIS

r~ euG53. 55. 5 a. 6 $60 51. 51 s.6 51.7 56.7 S6.7 51.7 51.7 51.7 51.7 5&.S 516

S60 5 Do 10. 1. 62. 12.0 62. 12.0 12.1 12.1 12.1 62.1 62.1 62.1 12.1 62.2 62.2
__ 56. 60.0 61. 62* 62* 42*0 62*1 62,1 iii A , 6291 &2*1 it.l ii., kb) Ii

see00 56 1. 62e 62. 12. 12. 62o 12.9 629 62.9 62.9 129 12.9 62.9 63.0 13.0
~~~~4 I?4t 161b -Ak Al im hm i AA.2 Al. 2* 2*3

> 0000 62o 65. 11. 67. 17. 17. 17. 17.2 17.2 17.2 17.2 17.2 17.2 67.2 67.3 67.3
A 00 696 6 Lt. 61*.-U A2 2,~ 11,in knAL 1~AL AL A .-A2.1Alm.A

ww 600 6 69. 70. 70. 70. 70. 70. 71.0 71. 71.0' 71.0 71.0 71.1 71.1 71.2 71.2
7000W AL68 1. 12*111 * i1 1#2ltih? 7, 2 1 7.374. 1A.4

' - 19. 79. 71. 7. 7575 75 Tie 75.9 775 77 .9 716 10 7 7 . 7 .1 7 . 1
2t 4500 71. 7. 77. 76. 78.1 76.1 76.1 76.2j76.2 76.2 76.2 78.2 76.3 76.3 78.9 79

4000 1 ll ?3e 7Za - To.s AM 1 n an IW -An" Ala)
Z 3500 79. 79. 0 80 0 $D0. 6oot 80. s1.1 61.1 81.1 61otSl 61512 31.2 61.3 61.3
Z 3000 TV L A.ilai.i. St., 81.4 2LL I.* 21.4 21.4 Aa . -" lIn. 11.
Z 2500 7 0 goo 1. 62.62 &l 2. Sz 62. 62.3 62.3 52.3 82.3 62.3 82.9 62.9 62.1 62.5

I2Sao a2. as, &I,, as.% a . a Jl, AfI.AL t
:Boo0 75. 61* 62 *63. 63. 83. 637 833.6 63,6 63.6 83o& 63.6, 63.9 63e9 11.0 690

-1 500 6 ma,%* 85. 1i _Ala, 29- 1~ &I" h- L? -19., A L L)
1 200 770 69. 61. 61. $1. 860. 71 67 57.3 67.3 67. 67.3 67.9 67.9 67.1 67.5

Z 000 27.6~. i i AaAaJi i i Ala!i A U-a 91 i. 27
90 780 6So 67. 67. 67. See 66 a 8665 s6.5 66. 5 6. 6 $6.1 66.7 ag.7

>~ o 2* IRS as, as& Ai 2i im Am ii Al M l m
> 700 790 96?. 66 68 69.se 69. Its? go9. 91 86 9.7 6 69.6 69.9 69.9
; 600 9 1190 to, to, 90.4 to,~ -1w -2w h0t.. -22 I 10. A iflal
Z 500o 79. 6. &6 69 69 041a 904 9"o goa. 90.6 90o$ 90.6 90.9 90.9 91e0 91.0
2t 400 its iDL 1.. l ii. 910h Oit Ole. viiIai I-a 9i 2 .1 j 2L *1
> 30o it. 86. 69 93.o 90 91. 92.3 9.6 92e$ 93.o 93.1 93.1 93.2 93o2 93.3 93.3

c 2W0 91, 94.1 jo, to.% fees. Oak ti vb &a_2. b'Al I .. *.
' 00 79. 66. 69.o 90: 91. 92. 93. 9".1 99.1 9911, Otte? 99.7 95.2 95.5 96.6 99.00
__tie L O 911 94,3 tlb b 71 9&.71 94,1 IL .12969100

M~AL MU 0110WAWOS A________

CUSAF FTAC 0- 014-5 (OL A) 0W,00 on& PO. aM OM

r -- - 4

4k~

Ag'



*GLOBAL CLINATOL06Y BRANCHCELN V RS S IIB IT
US AFCT AC C IIG V R U IIII
AIR WEATHER SERVICEflIAC

7;DU1JLUTH XAP N lS

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

EK[ I 1G VIS4OLITY (STATUTE MILES)

Z1 t6CILN 5~ Z4* Z3. Z2. Z0 50 1. ?-I 5 a. 51. "2. 51. 51. 1.6 511 2.
&o 9 o o 200o S 0a 51.. Si.. . Slol SIk.. -5.&o. -.55. SlotSlob .?

* so.: So* 54o5 555. 55. 55. 55 56*. 5. 56o2 51.3 516 SI.? 57.0

4d0O0 5* 5 51.1 SS . 51. 57. 57. 57. 7.5 57. 57.~ 57.1 * 57.7 57.9 56.3
~ 2000 -S....5. s.. s.... s9 .si. ~ s.is
f ~0000 Sb.f 60. 61. 610 62. 62. 62o 52s 62.3 62.8 52.86 2.8 63.0 63.1 63.4653.6

am 60 0. &5 e15. 17. 57. 57. 47. 17. 7 67&o 67. 67.9 58.2 6.9 68.6 59.1
> 6M 640. 70. ?lei 72. 72. 72. 72o 72. 12. 73. 32 732 73 . 731* 73.9 76.6

lb~~~~~5 500 S-- -" It 4
4500 66. 71. 73o 74. 7ts w o 76. 7. a76. 7S61 ?Sol 75.1 75.3 75.6 75.7 76.24000 &1 _,- -~ I - -25 u -L&S -Ii.? 1U-09 -1"a 144
3 ~56. 74. 750 75. 760 7be 77. 77. 17. 77.6 77.5 77. 77.7 77.e 7602 ?g.1

> 2300 69. 4 76 ??a77 77. 77. 74. 76. 1** 766. 746 76.6 1669 79 79.3 79.9
( - 2000 7 ..-.. in..i.. saza., .s. .m 8a. 1i.. 3a~

e1500 Ak-_Aaa 2 &A2a .2 5.
0=0 AL. &&AL.aA.-

00 73o 80s 62. 66. se. 56 6toa. 65 0 85. 9 5. 9 a 65 86. 96*2 6 67el

a 700 7o. 62. 8 66 6 e 61 5. 1?. 6 7 118. 6 $*. also as* 66.3 as*66? e9.3

a SIX 76. 62. 4 66 51. a7 ?* &I. so, 6.$ see? 6ee. $Sol 9.0 #9.1 69oo 90.0

S300 75$3 7. !!.1 a9. 91p9. s1 92.1 92.1 92.1 92.5 92.& 93.1 93.7
z i 200 .1. !!. !!*.IIL *.$. -216A -S.. L, f

100 5.S 3 $To 67. 1 6 gel 69. 91 . 921. r 93. 9t. 94001 95. 91. 96 96.t
20 Aaa._ at,, 2.. at 1* D02*-I 1 61&Da

CUSAF ETAC 0- I& (OL A) 0InwMm -mo opi 1, n f

~~44.



GLOSAL CLIMATOLOBY BRANCH E S Sl/CDIT
USAFETAC CEILING VES S IIBLT

A' EATHER SERVICE/MKC

DULUTHI4 AP 14% 73-62 d

* ~~PERCENTAGE FREQUENCY OF OCCURRENCE £~~l
(FROM HOURLY OBSERVATIONS)

VISIGILITY (STATUTE MIEST
CEILING____

f S9 3. 53. 5 so5. 54. so, so, 5*.?, so,? 5*.?S 55.-0 So5.0 S5.0

-_A L 3. ig-? so,) A a 1 6 MD 0 11 sa a

S55 59. 9. 0 51. 61.i 549. 51.5 51.5 S1.7 51.7 51.7 51.9 51.9 519 4.
9:1000 09ii 11*. 11*. $So !5.1 SS* S $504 A1* F Ala! Ise ) He A) Ala! IsA) s

'~~.55 5 5.5. b 7 5.b. ?*IT* . 57.5 ST.5 57.5 ST.5

a 7000 64: ToAa.1 9 I 1. 1*I.I.? 11*.7 1.* 11.1 11.2A ~
Z 6000 6. 7OO. 70 71. 72. 72. 72. 72.1 72.1 73.0 73. 73.0 73.2 73.2 73.2 ?3o2

( ~ 5000 74 74-2.lt.1*.3..la 1. 1 L3 lI&SIah 1%,746 o
>- 4500 17. 72. 72 13. 73. * 7*.0 7*. 146G 7%06 74.3 Too& 75. ?Sea 7I.0 75.O
> 400 so. 73 1± 9 Too 1lUa lb.7 is, l. iis, 7%.. 15.1 ?a-

( 3500 680 73* 73 7*. 75. 75. ?5. ?5. ?5. 75.1 75.1 75.1 7603 765. 76.3 75.3
Z3000 90 7l 750 11± &I .11 Ii.: l, -tux Ilk3 lb 1&.7 76.-1 JA
t 2500 69. 7*.1 75. 75. 7to 75. 77. 779 1 77.l 77.3 ??e3 77. 77.5 77.5 77.5T

( ~ ~ 2000 1L l 1 1.2. ~ 1. 1 11*. 77.! lid1 Tool .111 11
2! =8 71.1 75. 75. 77. 75. 76 76 79.0 Tool 79.2 79.2 79. 79.5 79.5 79.5 79.5

(500 l 21 1 i 1 l i s .156*
1 200 7*. 0 79. &0 *1* 61. 6a. 62. $to@ 82.1 63.0 63.1 630 63.2 63.2 63.2 63.2

z 9000 75., s1. 62 63.2 go, 6*. 65.4 a5 5. 655 655 6 659o*& 1.
z 0 00 IS*' $I* 1l112 413 * Boo Ike.. 0 Soto A S bO 850d lid4 lid So $ IL.185
z 700 75. 62. 4* *5o 69. &5 7. $Sol $$.1 6604 66.* 8404 66.5 866 466 665

a600 ITS $36 li at, ago at, 89. So, so, ALa lidlb 1
a 500 77. 83.o 5 67. 8 7. too 90 902 90.2 90.* 90,4 90.* 90.s 90.6 9oes 90.s

z 300 77.0 6*. 15. 67. age 69. 9 93.613. 9. 93.5 93.5 goes 9*.0 94*0 092
a (00 77!!-6.6. 6 9 9 .. ; 3. *. I3. !**9. 9. 529.I &7 $40 *So ale Ilke ---. "d. to&3. 9. IS.. 910 9.1 .33*3

"R WM OFS 01OVeAINB

CUSAF ETAC 'o"0.14-5 (OL A) l~a sman OP no a m

40

~ A

iw~

4W



6 LOBAL CLINAT0L06Y BRANCH C ING VERSUS VIIBLI 1USAFETACCELN
AIR WEATHER SERVICE/MAC

... 115... DuLUTH ZAP it TI-AV

*PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILING V15SISITY (STATUTIE MIEISi

t~ 20 .469. 470. 70 47. 70 7. 70 7406 70 701 %Too 47. 47. 709 709

(~ 1 2000

a 10000 S90 63.39 62 .6 9. 69. 6 9 6o. 329 89.2 39. 62o2 62. 62.9 69.9

t6700 .3fl 66*4 669.5 54.5 54 3 ~ ~ 4 j3*7 6604

IkeP aTA I* (6,90 -&& -_m, .e u6"

*1' _32" & -ZU

So 0 790 oo ge a o 0 0 lo t 1801 oo] ow gel Del8061'00

t~~ 20DI 2-a_ " -z

1000 79* 0 $4 fGo i94 t 4 4 4 * 4 4 ot6
Z .50 " _



G LOBAL CLIMATOLOGY BRANCH V R U
USAFETAC CEILING VES SVISIBILITY
AIR WEATHER SERVICEflIAC

I 727815 DULUTH IAP MN 73-a2
.- 1TI~----.PERCENTAGE FREQUENCY OF OCCURRENCE

(FROM HOURLY OBSERVATIONS)

VISIBILITY 'STATUTE MILES,
CEILING

NO CEILING. 142. '.3. '.8.1 '.81 441 '.8.1 88.1 '.8.1 F44.1 88.1 8.1 '.8.1 88.111 88.1 4..1 88.1

Is=800 5* 53*1 53. 53.5 53.5 53. 53.5 53.S 53.5 53.5 53.5 53.1 53.5 53.5 53.S 53.5
- 51. 53.1 30 3 Ji.. 5315a.3. 53a3 lbS 13.5 13.5-1,L& 53.5 3.S1

a 14M0 ~ 3 58.7 58. 58.1 58.1 58.1 58.1 58.1 58.1 58.1 58.1 54.1 58.1 58.1 58.1
Z___ )2000 iS. 1.. ci ss . 1. . 1 5 5. .. L 1" 55.) ss .) 15s.1j iS51
> 1A000~IM)0 5. 57 S7.! 57 57.6 57.6 57.G 57.6 57.b 5.6 57.6 57.6 57.6 57.6 57.6 Slo.

am 60 58e 60o 6 1.* 61. 61.l 61.5 61.9 61.S 61.5 61.5 61.5 61.5 61.5 61.1 61.1 61.5
S7000 616 64# 68.1 6so jje 6. e S 5,1S SS, L5. - liS.0 &S.
Z 6 63. 66. 67. 67. 67a 67. 67. 67.b 67. 67.6 67.6 67e6 67.6 67.b 67.6 67.6

>- 2500 80. 88. 85.1 45 * 6 Ti .1 To . 66* ?.2 ?4e3 864 ?4.4 86.8 86.8 66.8 66.4 86.'.

25800 g3. 87. l 8. 69. 89. 89 89. 89.2 69.2 90.0 90.0 90.0 0.0 906 90. 90.2**%
20500 83. a. 69. 90.90 1 11.. 89a~ ifl.. ike. II.) IL) lAges

(- 200 88. 89.9o 91. 9Z.3 92.4 92. 92.6 92.b 92.9 92.9 92.9 92.9 92.9 92.9 93.0

> 900 8.90. 91. 93e 93.2 93:. 9%o0 98.1 98.1 983 94.3 98.3 94.3 94.3 94,.3 91loS

S700 88.: 91. 92.l 93. 98.1 9%. 98.9 95. 95.0 95.2 91.2 95.2 95.2 91.2 95.2i 95.
1- 600 8.W L 1 Sil 91o. 92s 93b 9W. vs.. b b lbS2 15.9 Ii9vs.& 9s.9
> Soo0 8'.. 91a 92. 93. 95. 9s. 95. S5. 95o& 96.0 96.0 96.0 96.0 96.0 96.0 96.2S400 aSoo 916 92a 93o l5b a& lb 966%. 1k. 9 .. 1k.A th35*1.s 96.5 16.
> 300 8'.. 91.3 92:. 93. 5 91. 95.o 96e3 96.3 9&a6 96.8 96. 1169 96.9 97.3 97.7

C4 96 92 93 8'.. ike ii. 21 11 2r 96k. 1.0 lo Is . . 91.2? 99k 91
100 g8. 914 9. 93.* 95s. 95. 95. 96.5 96. 97.2 97.3 978 8.e9. 98.6 99.9

- $i id i..l 1. 1. 11.:9 II.. ;!*11 : .o22 - fJLA±R-
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* GL03AL CLIMATOLOGY 8RAMCH
USAFETAC CEILING VERSUS VISIBILITY
AIR WECATHER SERVICE/MAC

7 ULUTH TAP 4 61 AIN PECETGEOFOCUREC

PECNTG FREQUENCYOF CURE E ,pn

(FROM HOURLY OBSERVATIONS)

CEILINGVISIBILITY 'STATUTE MILESi

NO CEILING 1484. 8450 86. 86 Ifo 8 * 6. 46-. 46*2 46*~ 52 5.2 86.2 86.2 85.2 46.2 86.2

t80 53.1 55. 55. 55. 59 55. 6 55.6 5.. 556 55.5 Sss. Ss 5 5. 55. 6 5.5 5.

100 53.1 55. 56.1 55 0a 55 6. 55.1 56.1 56.1 56.1 56.1 56.1 55.1 S6.1 Sb.1l
12000__ &1111-1 r5h . -.-. 5.4.0-2 S" -4 2 S
I' 57.0o 59. 59. 60 50. 60. 60. 60. 60. 50.3 60.3 60.3 60.3 60.3 60.3 60.3

1' 9000 5- L2 2nL.
( 8000 61.: 63. 63. 68.l 64o 64 . 5468. &8. 4.8 58.8 64.4 64.11 64o% 68.8 68.81 58.8

2 7000Dh 4-. 4.45 49O

1.I~60 6 69. 70.1 70. 71. 71. 71. 0 71. 71.. 71. 8 1. 71 .71. 71 .8 10 ?1041
5 2000 .i.-is..is..

2 500 172. 76o 77.l 78. 78o 78.0 780. 7T. 78.9 79.1 79.1 '19.1 79.1 79.1 79.1 7 9.01.
4000 ml- p2- 1121 2...-12.-5 -42.&A -&2,&-"L .32. -&2.o4T *.

(3500 76. 61 2. 83.7 esel as* 85955.0 @S.1 8S.2 85.2 85.2 85.2 SS. 85o

3 000 7ZI

I2 8wo al see 89.1 90. 91. 91. 92. 92.1 2.1 92.4 92.5 92.1 92.5 92.5 92.5 92.5

2 00 81. $a. 90. 91. 92. 92 9 2. 93o 930 93o4 93.5 93.5 93.5 93.5 93.5 93,S

9w 82.; 9D. 910 93e 93. 98 98. 98. 98.6 98.8 98.9 98.9 98.9 98.9 98.9 98.9
( > 8~00 8... 231. Di.. i1

S00 2.9. 91.1 93 98. 98.7 95. 95.m 95.4 95. 95.? 95.? 95. 9. 95.7 95.71

( 50 82.! 90.l 92o 93 98. 95.1 95. 95Sg 9S*9 96.? 96.3 96.3 96.3 9&.3 96*3 95*
800 90 4 -.3-SA.-I".o&-& -2"...

> 00 8 2& 90. 92. 93 98. 91.o 96. 97. 97. 97 97.& 97.9 97.9 98.0 98.1 980
_____ 2.3 910.- 99-6. 9&-. 97 6 j'iO-71' 61*-

? 10IT 1 82. 90. 2 3 8 5 961 97 9 7.i97.9 98.5 98. 99. 991 99.8 999

TOTAL UimOF OUV"AIOWAL
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* GL -AJL CLIMATOLOGY BRANCH ELN VSBLT
USAFETAC CINGVERSUS VSBLT
AIR iiEATHEO SERVZCE/,qAC

775 DULUTH IAP MN 35

* ~PERCENTAGE FREQUENCY OF OCCURRENCE j~ a
(FROM HOURLY OBSERVATIONS)

FEET_______VISIBILITY STATUTE mitES

CEKWNO

NCEIIN 87. 89. 89. 5Ce 50.2 50.2 50.2 50.2 50.2 50.3 50 .3t 5093 50.3 50.3 50.3 50.3i

1l8000 55. 57. Se. 58. sS.S se5. 58.s 58.9 56.9 59.0 59.0 59.0 59.0 59.0 59.3 59.
'60001_55 sa. 58. 9.. S9. S .s- Sp.53 59.4 59. Sq.%3 1.

1'0 56. 58. 56. S90 59.5 59.5 59.5 59.6 59.6 S9.7 59.7 59.7 59.7 59.7 59.7 59.7
1 12000 L 56 9 9im &a,.b~-At. A.nkt-1.k.113.fn~.f.

0 .o 6Z. 63. 68. 64.1 68.1 68.1 64.2 4*2 68.3 68.3 64.3 64.8 64.4 684.4 64.41
'00 b 62. b6. 66. 67. a 61.6u b e, 68~a.7 87 6 8.7 ass iad 68- Al.8

(8000 164. 68 b8 69e 69. 69.7 70.0 70.1 73.1 70.2 70.2 70.2 70.8 70.8 70.8 TO.%1
'00 67. 71:.18 71 72o.3o 73 4 73 ?*7* 73, 77, ?3W,9~b1.~J.. 711 41.1%, 1 ?1k

I > 6000 69. 75. 75. 76. ?77. 77.8 77.7 7.5 7.9 77.9 78.0 78.0 78.3 76.3 78.3 78.3 "
1500 71Ii!]:!

~ 50 7. 78. 79. 80. 81 $1.5 61.3 81.9 81.9 32.0 82.2 82. 2 58 829# 32.8 52.8'
____I78. $1. 81. 831 863.9 68.0 8.0 40 88. l5 1S.J 58.8 15J JLP0LJ..

F 3500 75 82. 83. 8. 55.6 85.5 86.2 6.5 56.5 86.7 6. 86.8 57.0 87.Oj 67.0 67.0
3000_ 1____$3 83. $So8. 85. 56 86o 3..J~u .11*397 $795 .2. $ IlL?. ,) 7.8 67.08

a 2500 76. 88. US$6 7 7.5 88.1 8l.5 33.5 85.7 6se8 $8.81 59.1 59.1 89.1 89.1
2000

I? 4::6 _6: _7: 8912± At $6 90 31 900±01 goal 9.39.3 90-3 20.1t
Bo 78o 65. 695$0 019O 90 0790 09 109. 109*

a___ +0 ___ Too :66: ___9 9000 9690 91 1 9.t9.4969,9. 9.16
120 78: 88: 87 85 90. 9.5 90.1 90.8 90.8 9107 90.8 90.6 9210 921 921 9210
lo 20 78. 8 37. 39. 910 90. 1. 9 91 9 1. 9 1. 7 91. 9 1.921 92 .1 92.1 92.

?900 78. a7 *8 0 14 91.9 92.8 92.4 92.6 92.8 92.9 93.0 93.0 93.0 93.0_800 790 ,87.: ::A 9900 jim 9 ; -- 92o. Ole.. .. Z93. 93 .3 1b li3i 93.-
> 700) 79. 7 6 90. 91& 92.2 92.6 93.1 93.1 93.8 93.6 93.6 93.3 93.5 93.3 93.5

6 00 79. 37.: 8. 91.0 92 93.4 9Z. 98. 93. 93.1 95.8 93.a 95.8 95.8 95.1 95.n
5 00 79. [5 9. 9. 9 93 98.* 95.0 too 9jjg jjgljkljj.P3.kgjhkdVknJ

S30 79. :?:g 59. 91. 93.92 5 6. 6 ~ 9 . 9 70 9 7. 7 8 9 . 7 5 9 .

1 400 79. a5 59. 91. 93.1 93896 96.5 96. 97.6 957 957 9w. 98.195.11 99.3
300_ 5. 9 91. 931 4* S390 60Oo

TOTALMUU OF O@TVAOS10
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G LOBAL CLINATOL06Y BRAN4CH V R U JCDIT
uS&FETAC CEILING VE S S IIBLT
AIR WEATHER SERVICE/MAC

S 1.Z7.1. uLUTM TAP NM - PRCETAG

PECNTG FREQUENCY OF OCCURRENCE

(FROM HOURLY OBSERVATIONS)

CEILING 1VISIBILITY 'STATUTE MILES,
FEET,- _ _ _ _

~ 6 2t5 ~ A Z3 Z2. Z2 ?!III .zl al . a. z a516 Z O

NOCING 5110 5o 57 57o 57.6 57. 57.6 57.6 57.6 57.6 57.6 57.6 57.9 57.9 57.9 5709
sk_ -0000 -&o .62..-? -62.4-6.3..? -.Z.2.. -&Z -42- -4" -420-

1I8000 58o 60.l 61. 61. 62.1 62.1 62.1 62.1 b2.1 62.2 62.2 62.2 62.5 62.5 62.5 6Z.5

> 5400 . 61. 62. 62. 62 62 62 62 b2 62&6 62.8 62.3 63.0 63.0 63.0 63.0

I00 63. 6. 67. 67. 67. 6S 66 . 66.1 68 66.1 66.1 66.1 68.3 66.31 66.3 66.34

a00000 67. 71. 72. 72. 72.7 72.5 72.1 72.9 72.9 73.1 73.1 73.1 73.3 73.3 73.3 73.3

f& l 5 71o 76. 77. 77 770 77. 78.] 76.1 78.1 76.3 76.3 78.3 78.5 76.5 76.5 76.5

3 500 75. 51* 62e: 62o 83. 83.b 83. 83.9 83. 84.2 63.2 811.2 63.34 63.3 83. 83.3i

-- 2500 76. 82o 93o 84o3. 4 8 as 85 65. 65s 65. 85.7 65.7 #5.7 65.9 85.9 85.9 35.9'

to' 77. 83. $5. 86. $b. 86.8 6. 8763 87.0 a7.% 67.3 67.3 47.6 67.6 67.6 67.6
'500 ii.3 05.*. 8.8. _.A.01 -8.81 -&Lai .U..2

700 9. 96 67. 6894 68. $9. 69. 699. .11 9.6 9. ag$9.6 9061 90.1 90.1 90.1

900 so* 87. 69. 69.i 90. 90. 90.1 91.1 91.1 91.3 91.3 91.3 91.6 91.6 91.6 91.6

7 00 $1 86*: 90. 90.1 91. 91. 91.1 92.1 92.1 92o4 92.4 92e3 92.6 92.6 92o6 92.6
C600W a o. i10--_U 1--3.6&, _21". _21^.6 _..1
S500 81 86.1 91. 92o: 9le 93. 93.1 93. 93.8 9t.1 93.1 93.1 93.3 93.*3 93.3 943
-400 1 41 2 02.1 e . *1-6 01-.t3. at.551.15.

30 61 69.: 91* 92.: 93.1 93. 931 95. 911,6 95.6 95.6 95.6 96.0196. 96. 9600
~~jA1.. 91. 9 . 1,6 Oa-~ AlA 1 5s 321. 16
>106. 3. 91.1 92.0 93.: 94. 91. 96. 96.1 97. 97.1 9701 97.9 97.9 9S62 99.5,

- .1L. aL 99. : 1 2 1 L2DL20 711 71011 9-01.) yef-f

TOTAL NumaM Of 49VASSS &A AL

USAF ETAC 0-14- O10L A) oww m.s op i wmcumm
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GLOBAL CLINATOL06Y BRAN4CH ELN ICDhT
uSAFETAC CINGVERSUS VSBLT
AIR WEATHER SERVICE/MAC

7Z7 ~u DULUTH IAP "N ...

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

I VISIBILITY (STATUTE MILES'
CEILING

~1 1 6 ?S Z4 3 Z2 Z2 1' l~ . Z~ ?5 156 . o

20000IN ** 9 9. 50 50.1 50.1 50.1 50.2 50.2 50.2 50.2 S0.2 50.2 50.3 50.3 S0.3 _ _ - _ __ _ - --- - - .- 4 - --

*>00 53. 56. S60 57.j 57.3 57.3 57. 57.s 57.. 57.5 57.5 57.5 57.6 57.6 57.7 57.7
S100 55* 5 70 570 57 04- 57. .j?.3 ..LS Slab Slab Slob 1..) L). 7  ... ST.? Sla

I 140MOO 550 57 57 8.1 5 S.e5a. 55.2 56. 58.3 55.3 55.3 56.3 55.3 SS.5 5O.*

I000 58. ll1 62. 62.6 62.8 62.5 62.6 62.9 62.9 63.0 63.0 63.0 63.1 63.1 63o2 63.2
61 900 84L .i5*.h. films ..hi0 Ai' 6S. i.6 Sas .1SL &Set1 . . 9 . 0 &h 6.1 .3

> i o00 62: 66. 66. 67.2 67.% 67.5 67.S b7.6 67.6 67.7 67.7 67.7 67.6 6T.9 67.9 66.00
7000 65. 69. 69. 70* 70 7 *1l. ?09~ 13 l 70.9 1L.P 16 . 0 1.1) 11.
S600 b7. 1 2 72.9 73.1 73.2 73.3 73.3 13.3 73.5 73.5 73.5 73.6 73.6 73.7 73.71
5M ____ 69 75.1 74.0 75.S 75.a 759 76. 61 6 762 7e 1 76* 2 IS&4 fl . 14 ?bo3

>- 4500 70. 75 75. 76.5 7608 76.a9 ?7.1 77.1 77.1 ?7.3 77.3 77.3 ??.% 77,4 77.5 ?lo6b
4000~~ 71:. 7* 15: 157- 7901 79 1, 1.3 . . it, it,&? 7 .71 Too . l9i

a 3500 73. 8 79o SO. 0 . 0 50. 60. 6090.9 61. 81.1 51.1 51.2 61.3 1* 61.3 1.
7,19??: 79.0.0 also *jlel 81 ale, Ole, 11. 19 13....0). 22.2 22 1.3

j~50 75. 0:. &1* 62.l 82. 63.0 63. 83.5 63.51 I3*6 63.6 63.6 53.7 $163. 3.o 63o9

1 8 1900 77 3. 55. 55.l 5. 65.7 86.0 86. 6.1 56.3 56.3 6.3 56.5 $66. 56.5 56.6
5 00 77 If Is 6. J660 86A, j.o! 87*2 ST& 8711 a .12* .1. J". 11LL Ayd SL.)

? '200 784 ea5. See. Se7. 65 6.B5. 56 886. 56.6 66.6 so*$ 6e.9 69.0 59.0 69.1
2t ~000 ??:A as~ 5 6. S,?,: 1 LI , t 0oI *&_2A1,1AesMS 0091 90 .9 _1

S9w0 791 66. 67. 65. 9. 69.o 902 Vos9003 90.5 90.6 90.6 90.? 9007 90.5 00

S700 80A 87. see 90. 90. 91*1 91.5 91 91.7 92.0 92.0 92.0 92.1 92.2 92o2 92.3

> 500 80A $7. 691 90.1 91. 92.1 920 93.0 93.0 93,3 93.3 93.3 93.5 93.5 93.5 93.6
;~ 400 67 6? 9A 91± 9i 12. 93bS 93v.. 93sA 15.] 92 ±91A2 94, 9%s% 94.&4 15*3

> 300 60. I7. 69. 91. 920 93. 91112 95.7 94o. 95.2 95.3 95.3 95.5 95.& 95.7 95.9
( ; 200 So .7.1 jI9 91. 926. 9b 5. 947go 95* 06) *1 6.1 9 I.a 96,6 9 2* 12

[> IS 0:go 7: 390 91.1 9: 93. 940 95.3195.5196.2 96.5 96.5 97.1 97.3 97.9 9oe5

M~AL #Ao or UAI ..
USAF ETAC 0- 014.5 (OL A) eww srma aw "au mm m cumin
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* GLOBAL CLIMATOLOGY BRANCHCELN V RS S IIB IT
S A FET ACCELN VE S S VSBLl2_ AIR WEATHER SERYXCE/HAC

7QU ~DaLUTH TAP ~M M.AA

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIILITY STATUTE MILES)
CEILING ___ __________

-FEET-
a10 a6 as >4 a3 Z21I> >Ia 2 0 14 al ak.. 0% Z0 5 16 Z. t0

N000 CEIIN 0a 63. 6 69. 6 4.0. 9 649 65.1 &Sol b*. 65.3 65.a3 65.3 6S.3 65S.5 65. 6

a 018000 3 66. 68 68.68. 66 68. 0 be*$ 8619.0 69.0 19. 69.0 69.0 69.1 692
a 1600 ____ ___ 1'

1 4000 69. 67. 69.l 69.2 69. 69. 69. 69.7 19.1 70.0 70.0 70. 70.0 7000 70.1 ?C62
*~ 10 0 0 .21. . .J. . . ' I 2 .

a 00 6. 73. 75.5 7. 76 76.1 76.1 71.3 76. 71.6 76.6 76.6 76.1 76.6 76.7 76.68
I Za-

>-~ 8000 71.1 76. 77.0 77. 78. 79. 78.1 78. fa8. 79.1 79.1 79.1 79.1 79.1 7962 79.3

>-60 79.0 78. 0 80 .Boo 8I* 81. 81.q 61 0 1*$ 51.8 $1.5 82.0 82.0 82.1 62.2

45M~ 75. go. 62.i 82. 82. 83. 63.2 83. 3. 83.1 83.6 83. 83.7 83.7 43.3 83.94000 7&*_ tA- so- -4a. _L. &. ".A- a
500~ 77. 82. 94. 89. 89.' 85. 85.l 85. $5. 35.7 $5. 35.7 85.8 a5.8 8.9 31.0

a3000 _____at *.i .. 1

> 2500 7. 8. 3. 8. 8. 8. 8. 8. 8. 8. 3. 8 818. 628.
( 000 78.8110$e86$Tl60&oo80..*0$*)$ea&o &I e)80

01800 780. es. i $7.' see!8 as* 89.1 s 9. 89.3 89.3 89.3 69.9 39.9 89.5 39.1
a 1500 79 04-10 w." .m11"
>( 0200 go 57. 09 89., 90. 90.4 90.4 91. O1. 91.2 91o 91.Z 91.3 91.3 919 91.5
a 000 63L 8.. l)A. 1-7. .32.? 2
a 9 0. Boo s 89. 90 91. 91.4 91.4 91.1 91.1 PRO. 92. 92.0 92.1 92.1 92.3 92o4
a 800 0 1 -- 22& -22AL -12. 1~ .2.3 -2.&A 22..) 12.1
> 700 &1 83 90o 90. 91. 92.1 92.2 92.1 92.5 92.7 929? 92.T 92.3 92.o 93.1 93.2

a(0 t 81 39. t0. 910 920 3 93& 93.1 93.1 93.9 93.9 93.9 9491 99.1 993 99.9

81 89. al1.t 92. 93. 940 99. 95. 95. 95. 95. 95.9 95.6 95.1 95.8 95.9
aA200 19-1 9. .1 !1 !,' 12

81. $ 1. 9.9.1 9191 96. 96. 91. 916.66 96.6 91.811 91.3 9709 99o3
929t 9wu1 94* OSIVA
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G £LOBAL CLI9IATOL06Y BRANCHCELN
uSAFETAC C ING VERSUS VISIBILITY
AIR WEATHER SERVICEIMAC

7W7 DULUTH ZAP PECNAE 3* CCREC

PECNTG FREQUENCY OF OCCURRNCE 0

(FROM HOURLY OBSERVATIONS)

C IN VISIIIUTV STATUTE FAILES6

FEET -____ ___ ___ ___t l ~ I L6 R!5 a 4 3 1 Z2 !2 2!1'1 1I. ;t I aL. ' 2! 1 6 2! ~ 0

'NOCILINC, S3, 571 526 see 58.7 58.l 59.1 59.1 59.1 S9.b 59.7 59.7 boot b0.1 60.3 b0.6t
200m 

7

16001 56.2 ___ rt

00 blaq 62&4 63. 62 63.63.7l 63.0 63.0 636 63.6
___0 0 : 57# 6 :1 62 : 2 62:6 62:6: 62. 63. 0 63.Db30 63.6 63.76406 63.6 63.7

S12000 51 
' so..J. i 5 St l 53 1 .. i L~ 1* 1~ 13 1* i

1I0000 b2. 66. b7.: 68.3 66.6 66. 66. 8 68.8&Se 69.3 69.4 69.4 69.7 69.7 70.0 70.2

9 000 64. 69 . 71.l 71 7. 71? 2 72.3 72. 72.1 72.9 71.9 73.3-A 73. I357.

'7000 67. "4 ?4- 7 6 h TI1 1..11.111~ L 1 307a.
68. 73. 75 751 75. 75. 76.1 762 76.3 76.8 76.9 72.9 77.3 77.3 77.677.

?169 73 75. 76.11 7l. ?%. 74.S 74.5 11.0?o 11 . 5 11..? lb.7 11*
> 6000 69. :71 75. 76.] 76. 50 76. 71 72 77.2 77.g 77.9 77.9 77.3 78.3 7878S ?To&

5" 70 75. 77.l.1*ls lb. 1i .b .1!i3 72. l. e 11 .4 ft..) 7J
> 400 71. 76.78 79. 79.1 79.1 79.To 7 7 79. 9o0. 96. ?0.9 81.0 31.0 781.S ?998

>-30 76 is* T3. 8 9o3 l gs ?9e l 909 909 6004. los Boos oleo1* loet 8i.62 3k04
( 200 75. 82 86 86. 86. ?6 96 87.f 870 Us. 87. 3 .0 8.3 68. 86.6 88.?b

( ~9076.8. 87.9? 8128.& 8.6 3. A9. 89. I 89.11 89.7 119.9 90.1
> ~Iwom 3o aS 30 its. 830 $509 8309 1140 440 9407 1so ha e as*% 660a 7500 76. 301. 63 88. 58. 8. a8. 89. 89. 39.e 89.7 69. 90.2k 90.2 90.6 90.16

1 00 77.I 6 1±AaAl it I 93 0* 98.., a, 89.189

( 00 77. 5 87. 9 9 9 90 90. 90.19. 9. 91.0 91 91 91. 2.
S400 77. Is: 87:1 lii. too 902i. Il 90s 11.. 91is 2o P 92sD lL IiJ

> 300 77. &so see 90. 90. 91.1 91. 92.3 92.3 92.6 93.1 93.1 93.7 930? 96.1 96.6
> 200 ?Tojj as tol92 91,t 90,2 94, fl3l71.I2 .5

100 77.1 895. as* 90.2 9kqA t. 92. 93.0 9301 93.? 96.6 96.6 95.9 95.9 96.81 98.8
01 77.4 as, flag I9f 92,t ht Ma 93M927 9,-

MOAL NU 0N OUWAUSS on

CUSAF ETAC ' .01'0145(OL A) mn& mmm..',, o cm
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* LOBAL CLINATOL06Y BRANCH
uSAFETACCELN VES SVSB IT2AIR UEATHER SERVICE/MACCELN V RS S IIBLT

7 2" in 1TH rAp Nil 71-A2

a PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEWNGVISIBILITY fSTATUTE MILES

.OCELNG

c- 21 -Us -5~ 3~ 2 ?~~ " 6 -U -. 2 ~ ~~ I
NO EIIN001 52s: . 53.1 53. 53.1 53. 53. 3. 53.3S96 53.3 53.8 5901 509 59.3 59.

162000 c -

SI00 2. 55. 57.1 S6. 59.1 59. 59. 59.! 59.s 59.6 59.9 59.9 6101b 60150 505

521 '0000 S7 3 6. 59. 59.l 59. 59. 50 60 &be? 0 50.8 000 51. 51.2 51.9

cI 59. 5. 55. 18. 56 9. 59e 70.1 70. 7g 70.O* 70.3 70.5 To. 70.6 71.0

I 5m*~ 2 S90 70. 72. 73.' 73e 74. 74. 79.0 7*. 749 749 75. 75. 75.5 75.7

50 3. 70. 72. 79. 75.l ?5. 75. 75.2 0 7eg 760. T.6 77.1 77.1 77.3 7705 -

> 3500
300 boo59 72.l 73. 75. 75.0 i 77. 77. ?7. 7S 76.*.1 ?15.5 75.s 75.7 79.0

S2500 &S 73. 79 77. 77. 76. 75o 790 9 79.7 79.8 9. 0.3 803 80.5 50.7
2000 1 -- k,

> :90 05 75. 75. 78. 79. 79. 60 al 51.1 51.1 61. $I* H1. 51 1 2.2 52.9

- 200 697 70 s 90 ale 69. z5 829 85. 6o. 17 67.4 $7. go7. 5.9 S5.& 85.5 I6.9

US.1 ETAC2 AT- O.42&A)wo,,3ahu

71 &I .-- 3-A&11- -L2L -&.A -2

5w 10$1 99 0 Booag #ab097 to 9116 9*3905 00
a~~ 40

DIL -& -LZ-&
300 71,82084*$1*Ste0,0 89 ae * 1*1 !&!!!e !!!, !.! !!!, .4

200 1. AL&- at 20 - 2- W - -- - - -E4 ---- - --,.___ 70 1 2 : f 0 99 2 31*1901 ss91:.1,.



S LOSAL CLIMATOLOGY SRA4iCH C IIG V R U IIIIY
USAFETACCELN VE S SVSB IT
AIR WEATHER SERVICE/MAC

72745 DULUTH ZAP "N 73-82

* ~~PERCENTAGE FREQUENCY OF OCCURRENCE L*4LA

(FROM HOURLY OBSERVATIONS)
VISISIWTV iSTATUTIE MillSi

CEILING
.FEET, -

NO CEILING 'I7. 52. 52. 53. 53. 53.C 53.4 53.4 53.4 53.9 53.9 53.9 53.A 53.9 53.9 53.9
a 20000 -52.1 58. S90 590a Al9 Stoll 60a ~P.&L boo 60, h

3 I00 52. 5S. 59. 59. 59. 59.o 80.1 80.1 80.1 80.1 b0.1 80.1 80.1 b0.1 80.1 80.1
100 52.1 59. S90 S90 Stea 2 .Ab .10* 6 &fap 6 0* 60.2 2 .&fl-jQl 6.2

a00 53.9. b0o 80. 80. 60. 80 80.0.8o 80.1 80.3 80.0.6 0.3oo 80.5 80.5

a 10000 57 &SO 85. 85. 88. 88. 88. 88.9 &Go. 88.94 8&04 688. 88.9 889 8. 8.
a 9000 Sa *.jiiAaAa AfIL L i. Aa L5Ilhm6 ~~ 8000 - 8 8.8.8. 5 3 89. 89. 89. 8 9. 90 908908.08.

___60 kin 6.kl .11 7 70 11 .a l71.3 1* 1.3 1.3
a 6M0 61. 89.1 70. 71. 71. 71. 72 7?2. 72.l 72.2 72.2 72.2 72.3 72.3l 72.3 72.3l

(a a~~~~~~~ 5000 6 3S7a-."7. 197. 3
S4500 62.: To. 71. 72. 73. 73. 79. 79.1 79o1 79.1 79.1 79.1 79.3l 793 79. o3 79.3
'00 63.1 71: 72. 730 ?79.Ie 75 5 ?So IS, lIm -.1 ll 1 5.1

( 3500 69.1 73e 79 75. 75. 756 78. 78.6 78. 76.6 78.8 78.8 76.? 78.7 7607 78.7
3000 bb.: ?So ?8 ?.~ .11 79* ?9. 79, lgo lb 1L ld2 11.2

2500 87. 78. 77. 73. 790 79. Ig0.1 B0o1 s0o1 60.2 80.2 60.2 80.3 60&3 60.3 60.3
C 2000 690 Too 806 ale 82.8 22&2 22* 22*9 92.9 02.9*?

Bo 180 70 79. $1. 62. 42. 13 63 683.l 3. 69.0 490 39.0 39.1 69&1 39.1 391
1500 7 1 i ale $5.1 J.11* -J b L1.0ie A Ak.1 IkIIe] Ike]& lhIII

1' 200 72.1 $3. $9. 65 968 0 68. a 3. 6? 87.3 67.3 37.3 37.9 37.9 37.9 37.9
I a000 7 2. 9e 5i AL Aa l I AL .A*9 as as, J IA l

900 73:1SO 39. 38 37 as* so*1 69. a9. t9. 69.1 39.11 .1 89e392 49.2 69.2
C 80 73* a pi L b IL .1 iass to, ID.) 90n? go.% 1.4 90.4

a 700 73. 68. a6 39 90e 9o*go 91. 91. 91.l 91.9 91.5 91.5 91.8 91.8 91.8 91.8
a 600 T73. tba It 11 9 .l1ij Ii I. U?Al l2 12- 2.3 lid
a 500 .73. 6. 6s. 90. 92. 92. 99.1 99. 99.3 99.5 99.8 94*. 99.6 996 949 99.6__i al 4WL $be IL~a 11*1 1 IUa I2A-2.&*-%
a 300 73. 380 as* 0.0 92.0 93 99. 95.99.9. 8 87 899. 709.
a 200 73 MIS. !L0. too? 9609 la 9 l ?d 9700

100 73.: 16. &$. t0o2o3.9.9. 5 9?. 9?. lot 9462 9.3 99.7

USAF ETAC 0- O14 10L A) In.aiiiN O f Me .ma MWA

J ee

-~ ,1,. - .q-
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G L(BAL CLIMATOLOGY BRANCH4
USAFETACCEILING VERSUS VISIBILITY

12AIR WECATHER SERVICE/MAC

74M itLUTH TAP NM m 712

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

S VIS11MLITY fSTATUTE MILMS
CEILING

NOCILN #8. 52.: 53.: S3.2 53o 53. 53.5 53.5 53.5 53. 539S 53.5 53.5 53.5 53.5 53.5

16000 610 7 513. 56. 56. 6.* 62. 6.* 62S. 6.98 53.9 58.G 69 6.8 6.9 698

S"0O 55 61o' 52. 63. 53. 63.053 63. 3. 53.s 53.5 63. 53.5 63.S 53.5 53.5

em 0~ 2 70. 71. 72o 72.6 72. 72. 72*. f2o 72. 7 7272. 72F 72.7 72.7 72.7

% 6600 . 71. 75. 760 765 7a 75 76. ?5 757 75.7 75. 760 760? 75.7 750?1b~ 5000 i.i..i..s..s..s..... .s.ts.r

45000 691.

40800 7 s~ 79. 79. 9oo. 91.* 90. 91.2 91.6 92 912 91.2 91.6 915 91.2 90.6
Z 3500 721 .i...i. i..z. As. az... -XI" U.. & .12.. .5&.^. -8,3" -&U4~.

C0 791 $so 30 . 9 93.1 91. 9& 99 v. a5 9ies 95.6 910. 9i.s 95.e 95.5 91.5
600 79,.. 915...?2aj_2

C 2 00 go 69 92. 93. 95. 95 95 95. 95. 93. 95. 94.0 94. 935. 95.? 93.7

900 too $909. 93. 95 5 93. 96. 96. 93. 99 93. 93. 96.7 95.5 96o5

c >'00 goo 9g. 92.1 93. 05 95 98. 95. 93. 99.1 99. 99.5 949 99. 99.9 909

UV00pa

> 00 $0;go 9*:9o *96 6o 96 oo96 6 90796 60 90
c > 0 0 . _ i n- . - & .a - & 4 1

300~~ $D to 2:9*9*9*9*tot*g* 0t*to o osVs



SLOPAL CLIMATOL06Y BRANCH ~V R U
AIR WEATHER SERVICE/MAC

775 DULUTH ZAP MN 73-42

PERCENTAGE FREQUENCY OF OCCURRENCE a~lo
(FROM HOURLY OBSERVATIONS)

CEL1UNG 1VISIBILITY STATUTE MILES,

NO -EILNG 5C) 56. 55. 55. 55.1 55.4 55.41 55,1 5.6 5.4 55.% 5.6 55.% 55.6 55.6 55*6

? 18000 60. 65. 66. 66. 66.3 66.6 b6.6 66.6 66.6i 666b 66.6 66.6 66.6 66.6 66.6 66.6
> 16000

_____ 9 b. 6 *7. 67, 6b. i...7.0 6.0L kZ7.1. &7-0 D AL.J fi .&1
14000 61. 66. 67. 67. bY. 67 67 .6 ?. fi 7. 67.9 o 67.9 67.9 67.9 67.9 67.9 67.9

O00 66. 71 2 2 3. 0. n..1 aI..'3 7.0.S ifl..1n'-z' in, 101lf 0.3 7n.3
10000 1 6&o 76*7 2 73.6 ?3e6 73.6 ?3o% 73.S 73.5 73.5 73.5 73.S 73.5 73.5
"__ 66. 74 ?&a 1. 11 1?.1 1l? 217.2 1172 77, 112 7i.2 i.2~8000? 69. 75. 77 7 77 75. is* 73. ?BOO 73.1 73.1 7o.1 Tel18.1 7.1 76.1 .

> 6M00 72. 79. 60 61. 31. 616 61.0 31.6 slab 31.7 a1.7 a1.7 31.7 61.7 al.7 31.7?
?_ SODO 7S* $1 t 840 24, 94,4~ IB4 84, 04.. 6 A 4 94, 84.1 A4.16~

> -i77. 83.: 65. as- 6. 66.3 96. 86. 86. 36.6 66.4 66.4 96.4 86.4 864 86*4
400 1 79.1 85. 7 s6e $80 $&a* at, so,* ,183.9 hJet Beet 22.9 &1.9 28.9 8'2'9
3500_ so8. 37.3 69. 69. 69. 95.1 90.3 90.4 90.6 90.5 90.5 90.5 90.5 90.5 90.5 90.5

al 250 51 9. 91. 92. 92. 93.1 93&2 93.3 93.3 93.6 93&4 9 3.4 93o% 91.6 9306 93.6
S200 9A2o. 9 93, -24" 93 1.1 93.9 go, 94.. t9a.D 1..0 1k.0 94.D0 .

Sze057 90.6 92. 93.5 93,. 96.1 96.2 96.3 96.3 96.6 96.6 96.6 96.6 96.6 96.6 96.6
9L 90 2, 93 I, 94, 94, I9a, i4, 94.4 go&. 94-4 24-4 96-4-29A-1,

> 200 32. 90. 93 93. 93.9 96.3 96.6 96.5 96.S 96.6 96.6 96.6 96.6 96.6 96.6 946
a___ 000 90: 99 33: 1 5. 9461 950 lii 0 9.1 95.1 OS.l 9&.] 15.1 931.1 9.1]

S900 82.1 90. 93. 94. 96. 96.0 946. 95.0 95.0 95.1 95.1 95.1 95.1 95.1 95.1 95.1
1-4 91. IL. 95. IS. 5i -5.1 h-L'f 99L 9 111 .15..6 .Lb .15.1 .A.

a 700 82.1 91.l 93o 95.2 95. 95.8 96.1 96.3 96.3 96.6 96.6 96.6 96.6 96.6 96.6 96.6 (
a 00 82.1 1* i.l 9Ala Akal 11aD Ofi.. 1. J2 O1 9&.t 9116h.9

( 500 82.1 91.1 93. 95. 95. 96.5 96.3 97.0 97.2 97.3 97.3 97.3 97.3 97.3 97.3 93
S4w0 82o 9o 39 9S. 2?t lb, §7. 9L. aii . 1 11A 112 1,2 -1.2 911-2 I

60 2. 91.l 93o 96. 96.4 97. 97.8 96.2 986 9. 96 .3 993.3le 96.9 96999.00 99.1

75-6- 321 91.1 93. 960 96.94 97.6 97*61 93.6 96.7 99.1 99.1 99ot 99.5 9995 99.7 99.9

MOAL NS OP O1MAT01045

(USAF ETAC 0-14.5(OL A) sw rwo o e nImt
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6LOBAL CLIMATOL06Y 8RAkCN ELN IIIiIV
USAFETAC C ING VERSUS VSBLT2AIR WEATHER SERVICE/MAC

7;4 uiLiiTH TAP MM - g-

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILINGVISIOILITY (STATUTE MILES.

b 20" o"* Se 59. 59. 59. bo 60060.; 60 602bo6020260204 60.6

639, 60 6 *1 66. 68obo6. 69 c 69. 69.0 69.? 69.0 69.? 90 69. 1bo

a 24000 640, 686 6.0 69. 690 90 91. 691. 1. 691. 91. 69. 919 691. 9209 920

9" 500] 77 TO- ?G- TO- 70-1-2
ww . *** 90. 9s. 92. 92. 961 l t 1313 913 9813 9813 9ile2 6.2

7000 ua &I, u- -AZ&2 As 2-, 0 nA2 & 11 j

2 000 69. 9l. 0292 92* 9393 S 3. 9 6.1 9oo 96.7 6.6 9o*? 9o&? 96 96.7 9%*a

35800 j90 a2. 0~. 0I. ss $10I*$o$95 080 9?$0 90 o?6*1eo

Z 500 601 69.' 91 169. 92. 93. 96. 96.! 96. 915. 910 9517 95.3 915. 95. 92.5

'w 10 8109 1 93.1 913 91. 92. 95.l 925. 96.1 92. 92. 97.1 931 93.2 932

> 900 al* a9. 91. 93. 923 96. 939 93.1 961 93. 9?.* 9?. 96.6 9g.* 99.1 99.9
0>L

_EI21A1 0 81 9 2 249*9*90 419* o 469* ot*

.500 91 -2 IA5,'lJs,

30 a,$t 90os g *1 9095 S06 69 lo 7* 9e 9*

Mth OAA FA.WT n

USA -TA 0.4- (O ) im imosF" pwa

. . V



S L03AL CLINATOL06Y BRANCH
US AFETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

72765 DULUTH IAP MN 73-8Z

PERCENTAGE FREQUENCY OF OCCURRENCE z~a
(FROM HOURLY OBSERVATIONS)

( VISISILITY 'STATUTE MILES)
CEILING

FEET -6 4 Z a l 2 aI1 Ia51

NO CILIG, 90 6: 13 6*7 6s8 399 6 .6* 64.q 66.6 66.7 64.7 66.7 64.7 64.7 64.3
20000 6,5 69 69: &2.L 0 ?Dl 21 . 6 ?1,d 11 1, 1 . 0 1 2 1,~ 11.2 112 1.2 71.

zi800O 65. 69.1 70:. 70.3 70. 7Cob 70.7 71.1 71.1 71.1 71.3 71.3 71.3 71.3 71.3 71.6
> 16000 65 69. T0O 70.9 70. 700 Too T 7 11. l 11± 11* 1#,# ii...! 196
2 140 66. 70. 71:. 71.3 71., 71:6 71.7 72.1 72.1 72.1 72.3 72.3 72.3 72.3 72.3 72.4
a 12000 bO. 71. 72. 73.0 73. 73. 2173 4 73 .13*9 l73.P lid T 7 4. lid 1 74,1 11.2
> 10000 71. 75. 76. 76. 77. 7.1 77 77.31 77.6 77.3 76.0 73.0 78.0 76.0 78.0 73.1

~ 0 73.1 76. 79.3 79o 79. 80*0 80o 60.9 60.9 60.9 61.1 61.1 61.1 61.1 61.1 11.2
700 an..A an..AZA L

_ _, lid A" 2

a m 76.: 62. 63. 63. 83. 9383. 68.1 66.7 84.7 to.7 6.9 66.9 8409 86.9 6.09 3500
5000 __ t 86.. 2j -L"2 2k JA, 1.2 -Ak.? -AA.?

S4500 77.1 83. 84.7 65 65. 35.d &SO 66.6 16.6 86.6 6.7 8607 867 16.7 6.7 36.6
4000 -LL 21- Al6. ARid li A A~ -9, -L A1 1

S3500 790 85$6a8. 76 776. 8o., 676. 916916. 923.

S2500 80. 37071 see ease 39.1 8939 $t9. 90.6 90.6 90.6 90.9 90.9 91.0 91.0 91.0 91.11

I800 g0. 6s. 69. 69.l 90.1 90.3 90.51 91.6 91.6 91.6 92.1 92.11 *2 92.2 92.2 92.3

200 ale 83 90 90. 90. 91 91. 923 92.3 926 92.9 92.9 93.0 93.0 93.0 93.1

2 ALLo St . 92. 92, 12. -L.. ha lid 2L. -23.? 1 1 l 3 S 91.4I
9w a1e 69. 90o 91. 91. 91. 92 92.8 92.6 93.l 93o3 9393 93.6 93.6 93.6 93.6

(o $9 80 11. i., .* I.-1* t l 11.491. 93.1 ±I 3.3 11.1 11.9 94.0
>700 8. 69-. 90. 93. 91.$ 92. 92. 93.3 93.3 93.6 93.9 93.9 96.0 96.0 96.0 94.1

a 600 s.L..t 9~n~. i 1.. ia .3. f16.1 94 .!.1k9 14.1%, 14.3 91.1
S500 Biel 69. 91e 92w 92. 92a 93.6 96.3 96.3 96.6 96.9 96.9 95.1 95.1 95.1 95.2

4 00 9~3 di.I. 91.. to, 13±? 11.) t.4 1.! 911.7 91-7 YS1 . L.
2t 300 82.1 90. 91. 9. 93. 93*. 94* 95. 95.9 96.1 96.6 96 96.6 9be$.3 o 9 6.6 9

2W~ 82*1ji 9 i. 9i 11 9411 .1S , mi. *A.& 97a.~i.1 3.1 97.1ese.1.
100 62.1 90: 91: 93. 93.6 94. 95. 96 96.6 97.0 97.6 97.5 96.2 93.*2 9900 9

TOIM 0s 0 ivuasOt

CUSAF ETAC 'MtItd0 14-5 (OL A) iwvAgmp P"awon Ono"mE
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GLOAL TCLIAOOYBAC CEILING VERSUS VISIBILITY
AIR wEATHER SERVICE/MAC

fluk 1T1 TAP M~

PERCENTAGE FREQUENCY OF OCCURRENCE m i
£ (FROM HOURLY OBSERVATIONS)

( VISIBILITY (STATUTE MiLES,
CEILING

fFEET, - -026 t 4 -3 - t t W 6 Z ?

NO CEILING 52.1 56. 57 7.S 57 57.9 $got 5eel.se SS1 56. 55. S 56.3 56.3 55.'s 5.5

>18 59.( 63.2 64. 66.o 66 64 6.4. 65.I0 65.G 65. 6*. 645. 65.3 65.3 61.6 65.6

14000 59. 649. 65. 65. &5 65.6 65. 65. beet 6&0. 66.1 6.1 66.2 66.2 6.2 66.3

6000 6.0 77. ?1* 06 7. 6 79.& 9.t 79.t 79.D 79.0 79.1 79.1 7*1 192

> WW 71.' 75. 79. 64. 50.* 7 060 ?S1S 6171.6.65.61 51.6 1.6 61.9 ?S20?SO

> 500 71. 52.4 19*1 5 6. oe 6 I. Us. 6. 6 6 0 Us? 57 1 0 7 1 * 7 12 $lot $2.3 7.

25W 750 66. 640 $so IS* 860 608. 60. 966. 116. 661 5?*1 69.2 6. 6913 69.4

12m'o 77. b 6 7. 65. a9 * 9 9t3.e to o 90 .9U 90. 0. 90.6 oo 90.6 90.9 91.0a 000 lit2&-1& -21, 91..-7 I
S900 ?an 64.66. s*804 90. 900 91. 91e 91. 91.5 9166 9106 91.5 91.$ 91.9 92.0

z___ SIX 62. 9I. 2.. aL ... 1..1..2. 3~ 1.
Z 700 Too 57. 6,9. 96 91. 910 92 92. 92 92. 92.7 92.7 92.9 92.9 92.9 93.00

2!0 am IA. 95 Aj -l 23 -2,3 -23, -2a 1- -3 0
a 500O ?a* 57. 690 91. 92. 92* 944 93., 93. 9.0 9g.o 96.1 96.6 946 96.1 946c z400 daf 65. 9 a -I" a

To tool~ 6.90 92. 9s. 910 946 9. Ol. 95.6 94. 960 96.3 96.3 9691 96.7

S10 74, $*1~ 90.1 92. 9Sol 93. 96. 91 5 91 97.1 97.6 97.51 95.s 99.5

C ~~TOIM W.Aam OF 689MAINm_______

rxUSAF ETAC 0- @.td. (OL A) w 000WAN e00

.. P W.



G L(.,AL CLINAT0LOSY BRAN4CHC IIGVSBLT
SAFETACCEILING VERSUS VISIBILITY

AIR WEATHER SERVICE/MACa
72795 DL'LUT4 tAP MN 73-8Z

PERCENTAGE FREQUENCY OF OCCURRENCE n

(FROM HOURLY OBSERVATIONS)

( VISIBILITY STATUTE MILES,

CEILING _

FEET T O
>20 >6 2t >A a>3 2t2 >2 a_]% a] a-l > t It >a" Z5. 16 > -0

iNO CEILING 50. 540 55 6 56. 56.9 56. 56.8 56.8 56.8 57.0 S7.3 57.3 57.3 57.6 57.7
>20000 $ 83 59.5 S9, 59 o 60.1 60.3 La.j soJ 60.91.

>1800 I 530 57. 58. 59. $9s 59.8 59.8 60ol 60.1 60.1 60.3 60.3 60.6 60.6 60.9 61.0
6000 1 3 57.1 58. 9.5 59.2 5908 60.1 f. t LO 0 &

:4000 53] 570 58. 59. 59.6 59.9 59.9 60.2 60.2 60.2 60.4 60. 7 60.7 6017 b1. 61.1

$ 59 6 60. 6 60.9 60, &1& 1. L2 bl12 61 .11 61.4 I 1 61.7. .L 621
I> 0000 i 55. 60. 61. 629 62.6 62.8 62&8 63.2 63.2 63.2 63.9 63.4 63.7 6307 63.9 69.11

900 0 38 65, film fil . S. S -.A baS iJI&b A-ha. f2.&la .Z .7 +
S80 00 59e 69. 65. 66e 66.5 66.7 66.8 67.1 67ol 67.1 67. 67.9 67.7 670.7 67.9 680* 0

627000 696 7011121 70, 5 70.8 70.9 70D i 71.0 7h1 71-37171.5 7L.7

> 62. 68. 69. 70. 70. 71.1 71. 7 71.6 71.6 71.8 71.8 72.1 72.1 72.3 72.91
5 63 9 7 72 72 72.8 72 72. 73 73.0 73 73-] 73.S] 71.&

- 4500 69. 70T 72. 73. 73e 73 73.6 79.0 79.0 791 79.3 79.3 79.6 7.6 74.9 75.0
1!4000 i .72 s i s , 7 50 mS.9 7 1 . i a .b &.s 7&. s 7 .7 7 1.

66. 73. 79. 75o 76. 76 76. 76. 76.8 77.0 7 7.2, 77.2 77.5 77.S 77.7 77.8_3- b.7o : 1~ 76027097. 7?. 7m ?26 7?a5 79,6 78. 78.2 792J 7?*- 79.4J7.

2500 68. 76. 770 9o 79o 9.8 79.5 60. 60.9 0. 605 80.7 60.7 81.0 1.0 81.3 81.91
( > 69. 70 &1.. I9.. A0. 8I. &I.? A1. 1.i1. I 8. 7! 81 2 -A"2. 2 R? 2.469 76& ?o 79 80o 80 o 81.1 816 81. 81.9 B1.9 82.2 82.2 82o5 82.6

"0' 69. 77. 78 so* 86 8 $I $I. & Ol 82&] 82.2-21-W 2.6 82, 82.9 82,9
> ,200 7Do 77o 79. 80s 81 81. 82.2 82.6 82.* 82.7 82.9 82.9 83.2 83.2 83.5 83.6

000 70T 78 8 81 8 8 3l 23 .1 83, 83.5 83.5 83. 83.8 8.0 81.1

900 700 78. 0o 82. 82. 82. 83.5 83.8 63o8 83.9 89o1 89.1 89.5 89.S 89.7 89
80 4 74. a%,1 ?,0 h. 3 8.7 5.D 8 5.2 Ala3

S700 710 79. 81.9 83li 83 83 89 85.0 85.00 851 85.3 85.3 85.7 85.7 85.9 86.0
-_ 600 7s *o 

i 9 *82 0j 8 l8.1 S6 85J as, $ So . 9 859 86.? 86 .2 86041 860
( 500 71. r 80. 820 89 890 850 86. 86o5 86.5 86o7 8609 86.9 87.2 87.2 a7.% 87.5

400 71 i0 1  k S 03 sell9 8. 811 eeS s. @ 28.8 991 89) 9.3 89.
0 3 e 71. 81 830 86. 86.9 870 5 8902 89.9 89.9 90.1 90.3 90.3 90.7 90.7 91.2 91.32m Ile! ..1o.10A3 60 A7la 8A.3 90o2 90.8 90,8 9102- 92,31 92-1 301931 e 9.
0 716( ale 63o 861 87*T 86*3 90o3 912 $l 1 92o3 92. 1 9 20. a9 43.7? 9i3ol 96.5 tool

- 71 81 0 838 8687*7 sea3 90,3 9101 PI, 92s3 92.8 92-! 91-71 91. 96.& fla.fl

TOTAL NU OFt OSSMItON11 oftI

( USAF ETAC .u'M 0.14-S (OL A) w tomov o, " s me orn

-. --- - - ------- - -.

- 00.. ++,+++ +. ++ +, ,, . .." 44111bf:.
IIIII • IIIII



3GLOBAL CLIMATOLOGY BRANCH4V R U
USAFETAC CEILING VE S S VISIBILITY

2AIR WEATHER SERVICE/MAC

1.;4k 11 .LI]JH..ZAP m 7 i- A7

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILING VISIBILITY STATUTE MILES

FEET.-- - _ - _ _ _

I010 08 05 2t4 03 Z2Li a2 at' 0!. 1 > > , 65~0 0

NO CEILING 44.1 'i. '.9 50o 50. 51.'. 510 5I*5 51* 5IO* 51.7 51.7 52.0~ 52.0 52.'. 52.51

(V18000 '.6. 51. 52. 53.7 53 5'. 54o. 5'..7 54. 5'..7 54.9 54..9~ 55.3 55.3 55.6 55.7
160D0O ~ S1..j *53 j3 **j .~ 5 f 5j- ? Rik- jft

0 r r -t cl -5. it!.. && .

4I'7- 52. 52, 5'.. 5'. 55 55.o 55.'. 55.'. 55.'. 55.6 55.6 55.9. 55.9 56.3 56.'.f

> 50. 56. 57. 58. 58. 59. 59.' 59. 59.8 59.S 6C.0 60.0 60.' 60'.6.7 60.8L09000 1.i~ S2 .. -iL. -Al" 62.. -2&.0
S8000 53. S8. 59. 61. &1 62. 62 62.6 62.6 62.6 62.8 62.6 63.1 63.1 63.5 63b

60m- 55.1 62. 63. 65. 65. b6. 66.1 66. 66 66.6 66.8 66.6 67.1 67.1 67.'. b7.6
500 La. Ik. L70*1 f-. _ 7- , - I 8LAA be 41 A86

>4:00 5.1 6'.. 65. 67. 67. 66. 68.* 68. 68.5 66.5 68.8 68.01 69.1 69.1 69.'. b9.5

[ 1500 58. 65. 67.2 68 b9.1 69.8 70.1 70 70.2 70.'. 70.7 70.7 71.0 71.0 71.3 71..,

23000

&150{6. 68 69. 71 72. 72.3 72.r, 73.1- 73. 73. 73. 7357.n39 716-2.

S1800 61. 69. 71. 73.; 73. 7'.. 7'..o 74.. 7'.9 75.1 75.3 75.3 75.6 75.6 76.0 76.2
1500

01200 62. 71 730 5 75. 76. 7 7. 7. 7' 7. 7 807. 837.

V I63.3 72. a'. 769i 77. 77. 78. 78 78.5 7867 79.D 79.0 79.3 79.3 79.6 79.8

V00 6'.. 73 75. 78. 18. 799 79o8$o.o 60.1. 03 50.5 & 80 8 80 6 81.2 51.'.
600 IS 5~iL.I. 11.At. D. -f. -ALLY 11.7. RIi. A I -- A... -A.,& -AZZ.
50 75*1Ts 780 goo 6104 82. 63.1 63. $3. 83.5 83.7 83. 8'..1 8'*1 U'.5 9'..?

1As oil -&AM -&AA ii..A ii..S i. 1ka AU tiK ~ 65. 76. 79. 62. 83. 8'. 85 06 86. 67&2 87.'. 87.'. 87.7 87.7 88. 68.( ~~~~~~~~200 I.~.17A.. A.I. L 3.
~ f65. 76. 79. 2 ' .6Sol 8N. 8.10 88. 89.7 0.'. 90.'. 91.'. 91.6 9'..? 98.6

_____I. OTAL NUm. OF OSUVAh1OM an t

USAF ETAC '00.' 0- 14-S (0OL A) PeioA bmom. OP Wim For An cumm1

-~ - -

1~A



GL0BAL CLIMATOLOGY BRANCH
USAETACCEILING VERSUS VISIBILITY
AIR 6EATHER SERVICE/MAC

727145 DULUTH TAP MN 73-82

PERCENTAGE FREQUENCY OF OCCURRENCE r ami
(FROM HOURLY OBSERVATIONS)

VISIBILITY STATUTE MILES
CEILING

N2000 8 42 113.2 44*3 %Sol 45*3 qS,% 45. 8 o 6.1 16.3 46.3 '6.7 46.6 '6.8 117.21
1 '2. 1b04 ' T. 79*2 1# 99 * 0.so .51.1 51.1 51.3 51.5 I1.S Si1.9 52.1 S2.2 $Z.8

•18000 42. %.6. 4.70 '9.2 %9. 9 S2 50.6 51.1 51.1 51.3 51.5 51.5 51.9 52.1 52.2 52.8
?-6000 42. ' 46. '77 49. 219 2 51 ol 1

5 
515.S SI.9 52.1 5.2 . 2 5.8d

14000 11. 2 7. '8. '9.0. 50.7 51.2 51.6 51.6 51.8 52.1 52.1 52.! -[7.6 52.7 S3.4.

-000 i 5. 51. 520 51.1 550 5503 55.8 56.3 56.3 56.5 5607 56.71 57.2 57o3 57.4 56.0
9000 {'.7 Jj0 '. jjo 5 15 iL, 58-5 8 i ?i.5819 5So J9oe S"5.5 kft.1

> SOW 480 5'. 55. 570 58.e S8.9 59.6 6000 60.0 6C'.'." 'D.5 , De s, 60.9 61.0 61.2 61.8
7000 1t
600t51. 0 60 . 62.n -j L.8 633 .3i..- -7 ILt. ,i.Z hk-- &,LS 3,5.0

0 52. 58o 59. 61.e 63.0 63.5 6'. 6'.8 64.81& -o 65.3 5.3 65.7 65.8 65.9 66.6
_50 52o 59 o 60., 62.7 6.] 7 b h*A._ 116.S 6 6 67.1 ]LT.&

_ 4500 52. 59. 61. 63. 6'.6 65.0 65.9 66.'. 66'. 66.6 66.8 66.8 67.3 67.' 67.5 68.1
-0' 1 53.( 601l 6 20: 64.4 6506 bbe. 6703 6707 67,7 67o9 f8ig80 . 1. 6908 69.5

3500 5'. 61. 62.. 6'.. 66.4 66.9 67.8 66,3 68.3 685 68.7 68.7 69.1 69.3 69.'. 70.0
25_00 .. 61. 63. 66.8 6 7-,A 68o . .68. b8 i 6809 6901 69o 69.6 69.7 69.8] 70

> 200 5'.. 62. 63. 65. 67.3 6708 68.8 69.'. 69'. 69.6 69.8 69.8 70.3 700 70.?51 1ol
4 550 62. 63A 66. 6709 6395 69 0 700 ?Do 70&3 70l5 7OoS 7009 710 7117

> 800 55o 62o 6'.. 67. 68. 69.1 70.1 7097 70.7 70.9 71.1 71.1 71.6 71.7 71.3 72.5

0 oo 55.0 j5 686. 69. 70 0 71_g 1. 1ie 120 * 3 T2 .?.227 72,8 729 73.6
56. 6'.. 66. 69. 70 71:: 72.'. 72.9 73.1 736 73.8 73.8 7403 7'.' 7'%.S 7Sol

>__000 1 57. 65. 67 TO7 7 73, l 740 7'..1* ?t ?SAO 8 550 7505 75o6 IS,? T%.
> 9 1 57: 66.0 68:g 71.1 72.: 73.5 7'S 752 75.5 759 76.1 76.1 76.6 76.7 76.8 77.5

w 58. 670 69. 72. 73. 79 75,7 7?b li.7 o 77.1 1708 11.% 77 7.9, 78. l8.
700 58. 68. 70. 73 7SO 76.0 77.1 7709 78.1 78.6 78.3 7808 ?9.2 79.' 79.S 8001
> o 58. 68.1 700 7'.. 760 9 78 790 79.2 ?97 79o9 ?9 9 80 0S 0, 8A 11.,2

-500 1 590 69. 71. 75 77. 78.4 79.9 80o 51. 81 .5 81.7 $1.? 821 82.2 82'. 830
400 590 69. 72.2 76 ., 8i e 821l 83a 830 8%o2 8t 8. 81.r0 85..1 85.2 IS-9
3 0 59. 700 72. 760 790 81.0 83.8 8S.5 55.9 66.9 &71 67.3 88.2 883 88.9 89.8

_ 00 $9. 700 ?201 76. 79.9 !1* 86 8o 86e08 88*3 119.8 90.0 917 9191 93.3 95.1
? 0-0 59. 70. 72:. 76. 79 81. 6' 6.5 86.9 86.6 90.1 90.3 92.1 92.5 9'03 9809

0a o2I . 1. 76t 79: 8 8007 86.'S 86.9 880 90.159 9;. .12.1 92,S 11-, nL.i

TOTAL H11 OF OISSVA O n i

USAF ETAC ': '1Z 0-14-5 (OL A) ouamu.,,.gm ow a ,p l amamO u

T-. , , ;-, , . •-.. , .

ab ,-j% Q..

maim li m m~mmn i tm 4," m mmm



GLC3AL CLIMATOLOGY BRANCH V R U
USAFETAC CEILING VE S SVISIBILITY
AIF WEATHER SERVICE/MAC

7; - DLLUTHr TAP M N. l-&

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIIRITY STATUTE MILES-
* ~CEILING 4 3

NOIING

S20000 x I,

8000 4.* 109 0. Soo 1. 52.1 52.C 52.% S29% 52.' 52.S 52o5 52.5 52.5 52.5 52.5 52.S

'.0 601 .90 Sn., 51. 52.; 52.2 52.l 52. 52. 52.3 52.8 S2.8 52.8 52.8 52.3 52.8

>10 49.1 54. 55. 560 7 57 . 58.1 58 . IS.. 58.' 58.'. 5~%8.4' O& 56.'. 58.58' 58.4.
I 00C sn.

80, 51.1 57.4 58.1 59 61.l 61.4 61.9 62.0 62.0 62.1 b2.1 62.1 62.1 62.1 62.1 62.1

9000 53.1 59.1 60.1 62.l 63.1 363 6.' 64.5 &405 6'..6 68.6 6'.*6 6'..6 64.6 6'..6 6'..6
5_000 ~ h1-kL. ~ h. ~-,fi

~ 50 53e 59. bl. 62.' 6'.. 6'..5 65. 65.6 65.b 65.8 65.8l 65.8 65.8 65.8 65.8 65.8
A0" sil f. , L0 _2, TI TnL- 7n6,

1 500 55.1 61. 63. 65e fi6.' 66.7 6?7 67.8 67.9 68.0 be. 68.o 63.0 68.0 668.0 680
3000 57. __ . 5- &7, -A .- Lyn..z - in-2 zn.., yn-2 7zn2

72500 159. 66. 67. 69o' 719 71.3 72.3 72.'. 72.'. 72.7 72.7 72.1 72.7 72o7 72.7 72.7

1 800 bl.l 69. 70. 72 73.1 7'.. 753 75.'. 75.. 75.b 7S.& 75.6 75.6 75.6 7S.6 75.6

z1200 65. 7. 5 7. 7. 79 0 81.1 81.1f 81.' 81' 71.' 81. 81.'.l 8A1 8a1

00 660 75.1 77. 80 82. 82 8 3.6 84.. 8'.. S'.2 84..2 '..2 8'.2 84o.2 8'..2 84.2
at 800 6--LsAaI 1 &O ASIB-L"-L -S
7700 66. 76: 78. 82e 8'.. 8'.. 86.0 86o 6.0 8166 a6.767 86 .7? 967 86 .70 86.7

_500 66.' 77. 79. 8'.. 8. 87. Seel 89.' 89'. 11907 99.8 89.8 90.1 90.1 90.1 90.1

C4

IL __. 7



*GLft!AL CLIMATOLOGY BRANCH4V R U
USAFETAC CEILING VE S SVISIBILITY
AIR WEATHER SERVICE/MAC

727%5 DULUTH ZAP MN 73-92

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

______ _____ - - - VISIBILITY StATUTE MILES

NOCIIG 11. 66.5 65.2 AS. O 6 6. 3 46*3 6.3 46o.3 463 6*3 6.3 63 6 6*3 463 616.3
N 200 a 5.2, 3 I _W62 _Ub m. JSS ? _5,2S&.. ii. 2 55. .55-.?L,2. 35 -I&.2
a18 4I00 8.: 52. 53. S4. 55.1 55.3 55.3 55.3 55.3 55.3 55.3 55.3 55.3 55.3 55.3 55.3
S16000 iL Sl .. ~5L 5n S. i- . S 5.'5 5.r5..~"0 B 3 5 25 55.4 5. 55.5 5.55.5. 5 . 5 55%. 53A SS.% 55.51 55. 55. S L

10000 51. 56. 5s.1 59. b3* 60.6 60.A 60.4 60.4 60.6 60.4 6i0.6 60.4 60.4 60.4 60.61
9000~ 5 8 *So ILi lL 626~ 62,. 62m. iL2, -62,.) L).2,. L .12.7) 6.2m 7 L2.7.Zml

( 8000 56. 59. 60. 62. 63.2 63.b 63.6 63.6 63.6 63.6 63.6 63.6 63.6 63.6 63.6 63.6
SS *AL AL l 6 44 jm . 9 im .h 111.9 4, . 6 .9. L6.P.6. 4i. .9 tho--LA

A [= 551 &1.1 62.9 66. b5.s 65.e Se 5.8 65.65. 65.8 65.8 65.6 65.8 65.8 65.8 61.81
5000 S7± * i 63*64 66. 67*6 jim. bIt.. lbe 69 .682 68&2? 68,2 it? b..L21

S4500 so. 6A. 66. 67. 68.7 69.O 69.1 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69.2 69o2
4-00 61. 67. b9. 70i 321 .72 2 2. '12.32.3Z.J 2..i2 3 72.3 " ' ' i I

S3500 63. 69o1. 7. A 7.g 76.9 75.o 75. 75.0 75.0 7S.0 75.0 75.0 75.0 75.0
Z 3000 65.16: 72. :7A 76. 77. 7.1±I..17.1 l 7 ii. 1. 2.)111i.

2500 67 75177r8 80.1 80o4 80.5 60.7 80.7 80.7 80.707 80.7 0. 80.7 SO$.7 1

f00 6 76o * 1 &f. 82o 82e. 81 2 .12. Ji 2 . 9.9. .2.9f 22.9 9212.9 12.1
2 800 TO0 77. SO.q 82. 83. 83.9 86.2 86.3 44A. 643 643 86.3 6.o3 86.*3 6.3 6.3
1500_471.1 79.0 82.2 86 Sb Aim A. _1ii. 86 I i a 31 11.2 JI&ZJwJ& 1 A

( 00 71. 0 83.C 85. 86.4 86.87.1e 87.2 67.2 37.2 87.2 87.2 87.2 87.2 87.2 87.2
00 71.1 6,1.6 83.6 85. 7.1 8 A.4 . &a Aim, 92*1 B) 8 .11a.) I AL A&"1

> 90 72.6 82.1 SA.1 86. 88.3 88. 89. $9.5 89.s g9.5 89.6 89.6 89.6 69e6 89.6 89.6
So 80 2 69 i im-.j .1 89, .1-ltm -f. So m. IL on, Va . l. 9.1 On.% 90.4 9

a 6w0 72. 82. as. 881 89.9 90.6 91. 91.3 91.3 91.3 91oA 91o'A 9loA 91.A 91.A 91.A
S7. 83.o 6 &be viol11 .12.. 92.L 9ii 2.22-8 13. 2 - .13± 9 12

Soo50 72.1 83. l6. 89o 92 9. 93. 9A. 96. 9Ao7 96.8 94.8 96.8 9A.S 94.8 94.8S400 72. 83. 66 9.2 9 93o 9* 91169 lb.69 9S.P 9k. 09.1- 11.3 9.3 96.3 916-
300 72.1 83.q 86. 90A 93.1 96. 95. 96.5 96.5 96.9 97.3 97.3 97.7 9.979 97.9(-200 72*.hIL9 i. i-I.1I± 1~i~.L ~ 1aD.L

10 72.9 83.0 36. 90o 93.1 96. 95. 96.5 96.5 97.2 97.6 976 A8.9 2199 99.D.

S 0L72. 83. 6 90. 93 1.9 9 1-m. 9 97s u&k.9 .91 .1 .1. flfl*2ao
c

TOTAL iNIum 0116MWATOSW p

c ~USAF ETAC 0-O145 (OL A) onvo-A mmmcpw s awuaouu

- - .-

-9rs Sv



G LIOSAL CLIMATOLOGY BRAN4CH VSBLT
2AIR 6EATHER SERVICEIMAC V R U

7SU DULUJTH ZAP MNIAKI 73-A2 A
* PERCENTAGE FREQUENCY OF OCCURRENCE

(FROM HOURLY OBSERVATIONS)

VISISILITY fSTATUTE MILES,1

NO CEILING 41o 46 4 9.c e, o, 49 9*5 f9. 49.5 9*5 49*5 %9e5 49.5 49.5 49.5

M0 So50 57. 58.9. 59 9. 59. So9. so9. 59 9.9. 99 .59 .9 59.9Soo
2t 6000jMja..u sns. %9... Li...Si- .51. SO i...? .5*..-

50- s., 57. S6. 59. 5. 59. 59. 59 o9 SOO 59.9 soot s9.9 59.9 59.9 S9.9

a'6000 73.2 A " -k " -h f " &
4500 65. 3. 7. l. 76 77. 77. 77. 7. 7.1 7.1 7.1 7.177.177.177.

8000 59!66 6* 9 6oD oo D .. Tool .1 70..3 t&0.3 703ToA*37o

726. 69. ?I.4 85. 72o7. o o6 7o 81. * 5. 2 873 87. o 87. 872 7.2 7.2 87.2

45 '00 73. 83. ?5. 7. 76*7. 6 8. 68.3 6.3 1?*% 8?o. 8.4 59.0 89.4 09.0 59.0

000C.t j

12700 71. SI. $S7. 89. 87 9. 91 e 9 a 92 92e 92oo 92.9 92. to 9289.6 92.6 960

( 500 73. S. 5. 9. 9. 2 3 1 1 91. 901 901 01.- 91. 91.1 91.1
9m 73e SI. 87.' 90.o 92 9a 90. 905 905 91.s 9oe. 96 97.1 97.1 97.2 97.2

100 171. Bo. 37.' 9. 92t9o*1 9 16c 9 5. 9 7. 927 97.? 92.9 99. 929 99.7
60 74 0?- 0 3-d AU -2 1, -"3Wa

74. -. 9 .A 21.

Do 93* 94 5 a*oe 769* 699



6 LOSAL CLINATOL06Y BRANCHCELN
USAFETAC C ING VERSUS VIIIIIT
Ali kEATHER SERVICE/MAC

1 7j DULUTH ZAP PECNAGNCUREC

PECNTG FREQUENCY OFOCURNEI o
(FROM HOURLY OBSERVATIONS)

f ~ 1VISIGILITY STATUTE MILES

NO CEILING :7. 5?. 53. 5%. 56. 56.? 56.7 56.2 5Se. S4*3 SC.3 S4.3 56.3 56o * 49 343

54:1 3.1 63. &3.7 63.86 6i: 3oi: 63.6 63963.66.66
>~ 0 O C 9 . 6 : 6 6. 3 . 6 3 : i 6 3 . 16 . 1 * 6 3&1 .. & 3 9 8 1 . k ) 1 1 9 i i t . L

AM 56.: 61. 62. 63. 63. b3. 9 63. 63.9 66.* 64.0 64.0 64.0 64.0 66.0 64.0 46.00'

1f ( sg 66 be 690696 69.bo 69.7 69.6 69.5 69.6 69.6 69.6 69.8 69.St 69.6,
9000_ 61. 69. Tie1. ?W ,. 2.Z 72&5 T2, 72,6 l72 i 72 nk A,. 1.

(b 6 5 0 7 2 . 7 3 . 7 6.S 7 6 7 6 . 7 6 .2 7 6 . 6 7 6 . 6 6 6 7 . 6 6 7 . 6 6 7 .

S6000 65.l 73. 75. 76. 76.9 76.9 77. 77.0 77.1 77.1 77.1 77.1 ?70.1 77.1 ?7.1 7.1
5000~ 670* 75. Jia. ?b 78, , 7.8iin~.i.7 11.1 .661 1~~ .ALI -Y
4500 67. 5 77. 76. 79. 79.q 790. 79.5 79.6 79.6 79.1 79.66 79 96 79.6 ii,
400 18 "S:be 76 * is i I IL~ A A L.&a 8.9 81 el.f 9 a.9 10k.9 L.fla 1i

350 69. 77. 79.1 &1* B1. 61.l 51.9 1.9 62.0 62.0 62.0' 62.0 62.0 62.0 62.0 62.
3000_ 70. 79. 11~ i $1*!it ii. Jj4 Is,] A~a 8. 8.6 3. 8. --I

S2500 71. 0. ?o 5.q Bo .$s .5.1 6l5.1 65.2 65.2 8S9? 65.2 55.2 65.2 S62 6S.?2
_ 1_s 9* 861-AA Ai III -I ILLZ AS, Al2 -is2 1. 189 2 .2 11.281.2

I 800 72. ale 63. 65.SS 86. 06 56. 6.9 57.0 57.0 57.0 67.0 57.0 67.0 67.0 67.0
__0 712: 88 2'l~ It 11405l l so, aa.s k 1. S JA a 5.1s Al.1 511

( -20 73.1 62. 65. 87. sea 55. 69.o 69.2 89.3 69.5 69.5 59.5 69.5 69.5 69.5 69.5

1000 73 6* j 6. 6S.: l Al, At, 11 9 0. to, go,2 l0.' 90.02 8.2a -PZ&
900 73 63o 5. 6. 69. 9. 69.$g 90.0 90.1 90e2 90.2 90.2 90.2 90.? 90.2 90.?
SIX__ 713A 639 66o 9i 9i 91. .1.90. 911. 90.6 12*.A 10.8 ~ 28I~_ _0 73183 66 _ 690:oe 90: 10 91691*7 919,919 93:9 92:0 9290 92:0 92:0

50______T 0:O 92o 1. 93l 3o 93* 15. 91 1.1*9 .11.3 915.8 911.5 11.
300 - 4 71 66 6. 1 92. 930 96.3 95.1 95. 96.0 96.3 96.3 96.7 96.7 96.7 9607

'c 00 76.4 66. 67. 91. 92 . 93. 96. 95.6 05.7 96.6 97.1 97.1 961 91. 9.6999
2!_____ 1084 6. 57.1 9 * 9 3 91 915 95.. 12.)1*1. 1.. 1. O.D

TOTAL NS OF IWAW S 0

C-USAF ETAC 0- 014-5 (OL A) m-.- isma 0 wa om m W"

4,

SAL



*GLOBAL CLINATOL06Y BAC
US AFCT AC CEILING VERSUS VISIBILITY
AIR~ hEATHER SERVICE/MAC

IQU-nALUTH TAP M

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

1 VISIILITY STATUTE MILES
CEILING

>10 26 ~ 5 ZA 3 2, a 
2  

a PI 1 Z. I-51 a

10 ---- f-- -F
NO CEILING 50. 55.1 55. 560 56. Sb.l 5. 56.5 16.5. 56. S66 S S.-6 S6.6 S6.6 Sb.?'

800w 5204 S6.1 59. 60. 60. 60.4 60 60.8 60.6 60.9 61.0 61.0 61.0 61.0 61.0 61.

K~ -153. S&& 60. 60. 60. 60. 60.7 61. 61. 61.1 61.? 61.2 61.2 61.2 61.2 61.9
_ _ 120 2- -_ 2 -l..2 -2a) ZA.3

10015910 61. 63. 6%. 69 64. 69.4 6. 640 64.8 69.9 &41.9 69.9 69.9 64.9 6.

7000000)

IL'- _23 -3& -13^ _23a) _7L
6 9. 71.1 73.1 79 9. 779. 7. 79. 79.9 75.1 7S.1 75.1 7S.1 75.*1 75.2

E, r' 7 ~~2 L 14. - U. 6--.3 _Z&.3 -U.3 _4
(50 167. 75. 77. 77 77. 7a 780. 78. 8 7870 78.8 ?7S 75.8 78.S 79.0 79.1

3 500 69 * 77 7. 0 80 7801 ?0o 316 81. 15 81?.BB6 . 816 T1.& 81.7 8918

6900 71 79., 82. 8o* g3e1 83.l s3. 89. 89. BI.S 891 819. $91 8195 l* 96 89.?
2000 1 f. 1LA. k.I. LI.A. L L SAl*.

700: 783.l 89. 6191 89.C 62. 1. 8 82. 6.10 6.10 6.1 86.1 83.1 8632

12500 72. 82. 85. 56. 871 87 83o 89.2 89. 89.9 &9.S 1%.S &9.5 849, 89.6 90
z 0 0 2IaI. 11l. L. Zh .1 3.

71 80o0 .2613o AZ0 0b. so*l 04 It..) &so. 116* 6691 661 6* 6* 8*21

2 00 72. 5206 7 8 9 1 3 .o99 , 99. 99.7 _" 91.2 96.9 99.6

_ 0iu.A . Al. AL..? 91,. 041.1 DION of- a* 1 AA .D
IC If tAL MaiE OF OUSYAINW1

ICUSAF ETAC 0- 014.5 (0k A) aI Fa p..oew m amu

------------------------------------------------------------------------



GLCOAL CLIMATOLOGY BRANCH
USAFETAC CEILING VERSUS VISIBILITY
AIR 6EATHER SERVICE/MAC

I
72765 OULUTH ZAP "N 73-82 AO

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILINGVISIBILITY -STATUTE MILES

FEET a. 10_ ?t -4 -, tIl a . 14a51

NO CEILING q* 48 69. s o0. 50. 50. 50.1 s0.9 50.9 51.0 51.1 S1.1 51.2 51.2 51.3 51.6
69.00 9 5. 55q. 56. 56 . 5715 57. 73 57.4 57.6 57. 57.S S7.6 57.7

a1000 490 5. 55, 560, 1k o 56Ol 3 57 STo3 $70. 57L3 ST*% S. 5 57*6 576 57o? 7o
2: 89000 51. S5. 56. 57.1 57. 57.6 57.5 57.6 S7.6 57.7 57.7 57.3 57.9 57.9 56.1

12000 50 se .S9t.1 sq.2 59. St.j% S9.5 5.
1 .0000 13 53., 01 1 61 . . 62.2 62. 62.2 62.3 62.3 62.5 62.5 62.6 62.7

900el kill30 6~ 641 &it. 1.6 & .& 11..) A...P .&s.nP .kS.f]. t.5. .1.2

8000 560 620 60 65] 6S. 66. 66.2 66.6 66.6 66.5 66.6 66.6 66.7 66.7 66.8 66.9aoc 700 t S 8. a- 66.( he,7q 6,2k~ &~ lB &a.? fik8 . &-" k. &Al.9 k~&*.

0M 59. 650 67% 68. 69. 69 69.6 6t.8 69.3 69.9 70.0 70.0 70.1 70.1 70.2 70w3
_000 boo 9 71. 71. 71, 71.4 71S 71hS 71.7 71.7 71. 1
4 1500 60. 670 69. 730 71. 71.7 72. 72.2 72.2 72.3 72.6 72.6 72.6 72.6 72o7 72.8

_00 62A 69* ?1& 7L . ISO 73& 73. 7 Qn 74l.1 7.&1 J .3 71. 7b.4 74.S

3 163. 70 72. 73 76.1 76. 7. 75 75. 75.1 75.2 75.2 7,. 75, 7.0 75.
2500 65 73o 75. 76. 77.6 77. 7S01 780 75.6 76.5 73.6 75.6 75.7 75.6 7o9 79.0

__o__ 66.] 15.. .11, .113 78,.. .79.P 9|.t lb0 i99 9. 79.9 ld 8l.l Afl.L? flA'
66. 76. 76. 75. 79. 79. 5 0. 60.6 50. 50.5 50.6 50.6 50.3 50.5 50.9 31.1

S00 67o; 7So 77o 79. SOe g lo t ale 80 i 8? .8 .. P 82.0 .1 82.2
17i 67. 76. 7. 50. a1. 82. 52.6 82.9 52.9 53ol 53.2 63.2 53.6 83.4 53.5 8536

2 1000 680 77. 1 81 82.1 83e i 30 63 . 8*. 1 84. 2 4. 2 .4& 8U.3 4. S 8.6
> 900 6.1 77. 00. 2. 83. 83. 6.0 5466 807 6.9 $5.0 85.0 55.1 35o2 5O3 65.6

go bas ?a: so GZA Iii i &. IS&i $So. 85*2 83i9 I5o9 l . 162
> 700 69. 7a 1. 0 63. as 5. 5 6 66. 5606 607 86.7 856.9 609 57O0 57.1
a 60 69.1 79 : 81 5 i1 a a .aL 870 to 117*11 87.8 679 8.0 118.1 8A,2

( 400 t 69I 79. 62. 85 $6 87. 8. 3ost 85o 89.2 09.6 59. 89 6 89.6 $9.7 59.5
• 4 69. so. 62. 5. $70 8*l± 9 9 01 to 911 11 l1.1q 91.9 91 1.1
S3o 69. 20. :2 66. 87. 69 90. 91.6 O1.? 9f2. 92.7 92.7 93.2 93.2 93o5 93.8

)00 , 69.1 800: 5. 8,.6 .1 e .a 91.a 9VZOIJU 69"AI'
I 

9- '.
t  

i~ 96r.8

i 100 69.: go: 92. 86 562 59. 91.1 92.o 92. 93.7 9%.1 96.6 9507 95.9 97.3 99.6
• 690 so0 121 860. 8° I9, 9h! , . 92m, 9.79eS9.e.T99 T tflf

USAF ETAC -4 5 o (OLA) mesw orsmemm I m

14,I ' _- -,~ ~j



CLOAL CLIMATOLOGY BRANCHCELN VRSS IIB IT
iS AFE[7ACCELN VES SVSB IT

2 AIR WEATHER SERVICE/MAC

7 U DULUTH TAP N___________________

*PERCENTAGE FREQUENCY OF OCCURRENCE gm
(FROM HOURLY OBSERVATIONS)

CEILNG _____ - - -VISOLITY rSTATUTE MILES.

NO CEILING, 51. 5. 52 52 52 5 2.! 52. 52. 52.f 52.7 52.7 52.7 52.3 52.3 52.9 53.0
~~~-s 200 5 5j ,"au

0l0w 53. a9 09 55. 55. 1 So. 55. $S.1 5. 1 55. I 55. 1 55. Z 55.9 S. S.4

168000 1 %.

27 400 5 0o a0 40. 60. 60. 50. 50. 61. 11.1 61.1 $ 1.1 S .3 1.4 51.9SSO 51.5

a see bo. 65. 55. boo 65.65 55.9 05 blel 61 65. 61 61 66.2 615
73 73 73:wo 73: I:1:73 3

>6 b9. 65. 67. 65 67. 656 57. 67.8 67. 57.9 67.0 57. 53.0 66. 66.1 66.3
(! smw -S 69 I.. 70. 7 70 -0 I0 70.40. e7.3 703A 7.9 70.9

> 4
70 1. 6. 6 79iO 61. 61.61. o 1 51. 61.?9 51.9 61.9 61.5 61.5 661641.2

3 00 -. " ZL

2 250 0 72 61 72% 765. 53. 73o. 67 7o 67. 7.6 7.6 7.S 17.7 7.7o6 36.03

eC 100 700 6. 69. 66. 59. 940 91. 93.l o3 9. 9o. 79. 99. 7 99. 9.3 969
I w 71.1 -A, At AA2 11- -~

9w 7 o ? 0 I o t o 11* $ * $ 0 B e lo l * 1* 14(l s a e 1 6 @ o

-U&

30 3, sol6 . 11i s e a e o 9 0 0 2 9 * 921__1_*29 9



Igo

S.GLOBAL CLIATOL06Y &RANCH
uSAF ETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

72795 DULUTH IAP MN 73-62

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

S VISIBILITY STATUTE MILESi
CEING,FEET, 7 .~ 7 7 7

FE - 0 >-o 6 5 4 -3 -2, 2 ! 1 2 1'. a- 1 - 2! 1 2!5-6>0

NO CING 17. 1 1 8. 90 9. 49. 99.2 49.9 49. 99.9 97 .9? 997 9. 7 9. 50.3-> 0 0 0 0 q ~ q 5 0 1 k  1 ( 2 , * j i m .. i LS . . 2 . ] 2 . . .5 2.I ; d Sa. 2n. I .

( >l000 9.q 51.5 51.e 51 .8 52 .] 5 . 1 2 .! 5. 52. 52 .3 2. 5 2.51 52.1 2. 5 .7 3.
210000.2*

_ 9_,15"_Z 51. 52.3 92 .5i.3 2- 7 5.51Z,5 S2.7_18000 49 0 51. 1 510. 5Z.1 52.1 52.1 S2.3 S2.93 2. 52.5 52.1S S2.1 52.6 52. 3.3
_>1000 q90 ; S..1 5 1 5 e 5 21o. s3eq 52.3 52, $2061 52.5.5 5.. 53.
14000 90 , 53. 9./ S. 59. 52. $2. S2.4 52.9 52.9 5.1 55.1 55.1 55.1 55.9 55.6

129000 53 5 56.5.57 1.I..i.?i, 9L.. 5im. 51. i.. 53L .52S.9 lka>_ 00 00 51:6 S3oI 54o; 5 1o 5 S * S k. S 40l 5 4*9 S 409 S 409 55el 55.11 so S S .1 S .%e

9 = >3 s b e 5 3S 6 . S T $ 7 0 S7. S T * S T . S . S .1 .S T. 7 . i o

- 8000 59. 57. 57.1 ST. 5T. ST. 57. 58.1 58.1 55.1 58.3 56.3 56.3 56.3 $56 59.0
a 70 58 * 1 (i.0"/S 610 .6, A. 62.4 ib6,2.%l h2. L2.4 62.
> 6000 S 610 62. 62. 62. 63. 63. 63.2 63. 63.2 63.1 63.S 63. 13.1 63. 69.2

59. 62. 631 L30 633. 63. AI.1 &t9 2.1§... h3. 61k. B
4500 59. 63.1 63. 63. 69. 649 69. 64.S 69.5 6.5 69.0 69.7 69.7 69.? 15.0 6S*%
000 60. 61.165 .01 65, 6 o 6 65 . 66.9 66.1] h . .1) 66..
3500 61. 65. 66. 66. bI. 66. 16. 67.1 1T.1 6701 670 67.% 17.9 17.9 67.1 6.01

> 300 61. 66. 66. 67. ? 67 670 6. r 680. i80 6 680 68,362. .. 5 m U
a 2500 63.1 67. 68. 68. 0 6. 69.1 69.2 69.9 699 69.9 69.6 19.1 9. 6 9. 1 69. 9 70.3

6> 200 63. 66.8 .s .l 71 10 70. TO. fOeS 1o t.S 70 11i 70.2 To. ?1. 0 _u
l 8 63. 66 690 70. 70. 70. 70. l71 71. 71.0 71.2 ?12 71.2 71.2 71.5 719
1 ,500 6 9o19 70. 710 71- 71* 72 2.3 . T?2. 72 S 72.1 lA 72. 5 12.) 32

I 00 6. 71. 72. 72.: 73. 73. 73. 79.1 79.1 79.1 79.3 79.3 74.3 79.3 79 75.0
> 'o 67. 73o 74o 75. 75. 6001 ?j 716 7664 Ti- 76i6 i 6.61 76. u60 ii..) 77.3
> 9w 67. 79. 7. 75. 76.1 77o 77 77.9 ?7.9 77.9 77.6 77.6 771 ?76 77.9 76.3o o 68. 7S 7S 7 e 7 9 a8e l i s is.? To. 78. 8 1 l 1.9 72., T . A 9 9. 79 6

> 700 660 7So 760 79. 791 79.0 79 793 ? 9.1 79.1 79.1 79.6 79.6 60.3
- 69 i. 10 8b A. I?. -l" 1.6. 1 . -AA -h 111

( 500 T 69. 77. 79.1 i 23 83. 631 6 63.3 63.5 3 6 3.6 63.6 63.6 8 3.6 69.2
4005[0. 76ee go: $, a11 I Alm -.1. 16k.. a&,.. hi..] I 3. -Ju 27.

> 300 70. 78 10o 83. 650 86.* 7. ti. 68e 66 66861 69. 69.0;-(7o 8e 11 i2 i. I'* 89i. ta~ 12..elt ll. tn.

S•o0 70. 76. 61 69. eSI.7 66. 95.9 90.5 91. 92.6 92.6 933 9
_ 0 70. 76 11 860. 87.0 &A-@ on.1. ii.tl. 5..I 9f.fl

?@?UL N OF @GSISMAON

C USAF ETAC , O)4-5(OLA) PwumIVmomcu o mepmumeCOW*
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i. &~LOBAL CLINATOL06Y BRANCH V RU
USAFETAC CEILING VES SVISIBILITY

-~ AIR WE[ATHER SERVICE.'N*C

74M nLnUTH TAP Md~-1--

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILING IVISIBILITY 'STATUTE MILES,
FEET, ~ ~ ~ 4 ~ 3 ~ ~

NO CEILING- '10. 42.4 '12. 43o 13.1 '13. 413. '13. '13. '13o' 43.5 413.5 43*7 '3.8 104.2 '5.0

a 12000 6- -6.. 4... ... .-2-. -6.3-. 5- j_.
f 180O0 47. s* s 0 ? so* Soo St .Slo .Slot Slt7.a0 5713 5i13 S?.? S195 '18.2 S9

9000 as.AZ.A..A. -1
( 00 a*51.' 52. S2. 52.9 53. 53. 53. 53. 3. 5j4 3.5 13.5 13.6 53.7 S%.Z 50

111Al.A..A. 5AZ.. IN-6 '.58.? .5*.. Ib.-
6000 57. 57. 58.6 Sb. S6. 58. 16 58. 0 19 75.1 59.1 59.2 59.4 59.8 lSel

__?a 5000 1S. Al 7 la Al. Me --S" r- IA*
? 50 54o 5. 59 0. 0. Sao$ 0. Sao Slog 190 S0.1 S9S 190 9 3 11.0 1.5 13

:4A e An- s30 o-an. ai..... LI. m" -&61-4.l
1 2500 5.0. ao 1. 62. 0 1 b oe 260. 2 60. 60.? 630 63.9 *. 61. 63.7 62*31

2000o- .6.5.. -hA.. -"-l" -6.1.. 11.

( 2500 670 booII o1 b. 62a 62e 6o 18. 16.3S.I 63.1 6. 3 37 15. 419 70.
2 000 51.1hZ. l. l..1.1* D..1*.ll.ll. 1l ~ 1.. 2I XZ

006.66. 69. 1 1 1 1 7171 72 72. 72.2 72.32 72.1 72.9 73.7

I0 ?1*7. 2 3.i.7a 5 71. Ile 72.3 72. 72.2 72.7 725 762 7370
C ~bS.73.it.77.76.78.79.79.79.79 2O 80. " 80.1 8026807 85.1k

* 300 66~ ?'1 77.1 790 I &i . 63. $so 65. SI 61 1 61 195718

> 00fs.it ?.79 1.$2. a3. $&1 SI. 85.0 &9.1 61 90.71.a 9q3.1 9T?

IOTAM IUU OF @sfhATOu a r

cUSAF ETAC .. 0-14-5 (OL A) P~m a ws wo pow on auoss

-----------------------------------------------



G LOBAL CLIMATOLOGY BRANCHCELN

AIR wEATHER SERVICE1/MAC

72795 __ DULUTH lAP MN 35
-'KmPERCENTAGE FREQUENCY OF OCCURRENCE W

(FROM HOURLY OBSERVATIONS)

I VISIBILITY ;STATUTE MILES.
CEILING

FEET- __ __ __ _ _

Z10 Z 6 Z .5 4 a3 Z2'7 2 I' I . 1 ' Z Z3 16 . 0

NO CEILING 37: 1106 .C. 90. 90.9 90.9 90.9 0940.90. 40.9 9094.9rO 0.9 91.0 41.01
S20000 41,01 4. 5 96 Ale. 45,i 115.2 4 1 . 4S~.9
~Io BODO 410' 4 9A15A 45. 9 5.595 S 5. 95.5 95.8 95.5 9ss5.8 95.5 95.5 %5. 95.9 4569

410 4I600 4S& 95 Si VS.t ii ie9.k
> 14000 91.1 99.: 95.. S 95. 95. %5. 95. 59 95. 0 9 .S9 95.9 95.9 95.9 46.0 96.0

12000 I42. .. 74 4. 7 47.0 Al.. 47.e 47~ 47.) 47.1
~I 00r 4* 9.41 9 9. 9. 9. 9. 490. 9.1 9.1 49.1 49.1 991 491 49.1 9.2 49.2

a 900 *A 31± ia. .. ft -ADe. -52 -ILA± -52-AL !5a af~ .jl.f IL -511"
( 800 146. 50. 51. 51. 51.1 1.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1 51.3 51.3

2 I 000 99. S 52 53. 53. 53 53 53 39 53.9 53.9 53,S.9 3 .9 3 .9 535.0 S.0

49A 50 59. 55: 53. 55. 55.9 55.9.9 55.9 55.9 55.9 55.9 55.9 55.9 55.5 55.5

S4000 50. 59. 55.] 55. ie Ike, SS04 SjII s5.,. ihe.1 S.114 ik*% .1k.. ike) Ik' 4
S3500 52. 560 57.I 57* 57. 57.t 57.9 57.9 57.9 s7.9 Sl.9 S7.9 57.9 57.9 55. 55.0
'__ S2.1 S A a L IL L . 31A 0 L Sao~ SR. 111So &get 11. 2 5.j iL

S2500 S5A 59. 61.; 61. 61. 61.9 61.9 61.9 61.9 61.9 6 1.9 61.94 61.94 61.91 61.5 61.Si

1>0 Bo. 6 8.be 68. 65. 65. 685 665 61.5 65.5 b5.5 65.3 65.5 68.5 68.6 656

( 000 67.j 73. 79. 75 75 75. 75os 75.6 15.6 7S.6 75.6 75.6 75.6 75.6 75.7 75.7

b 9. 76? 8. 7. 79179o9 79.09. 79.7 79.7 79.1 79.1 79.7 79.2 79.2

700 710. 75. 5O& 511s 51. 82.1 82o 829 52.9 82.6 52.6 52.6 52.6 52.6 52.8 52.5
6wO 7 1 946 LWieA as. I.Aii.% ASjLuA AsI 1.% AS.% s. A~ l I5

C 500 71, 79. 511* 9. 55.s 5691 117.1 87.6 57.7 55.*2 1111.2 911112 58.2 55.2 see,# 55.9
S400 111 -a a211, i.It AlA -A-2. -ke. -22.L 90l, -1fl..)Z-n

> 300 71. 79. 512. &SO 56.t 57 55. 90.0 90e2 92.0 92.9 92e9 92.7 92.5 93.0193.2

100 71. 790 52. 55o 56.5 67. 55.9 91.11 91. 91952 52966 96.5 97. 95.
> 0 71 92 &SOte i.~.k) 1

£ TOAL NU op aUUYA1ON AT

CUSAF ETAC 0ZZ 014.5 (OL A) wtvum wavo r mpowme n~
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G LOBAL CL MATOLO6Y BRANCHCELN V RS S IIB IT
LJSAFETACCELN VES SVSB IT
AIR iEATHER SERVICE/MAC

72o DULUTH TAP MM ,lAA

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CELN VI$1BILITY S$TATVTE MILESMS .

*~~~~~~ ~ NO CEILING 39. - S.'i i.'i 'S.'i S.'.'i. S.'i.S.3
> 20000 olIl040340 1.14..134134* .. 1134l3404*

-Z '8000 43.1 it6. 'ST. 'S. 'ST. 'S7. 'S7. 'ST. %7o0 'ST0 'ST. 'S7. 817.0 4ST. 'ST.0 'S.0

~14000 S3. 'So. 'T. oST '7. 81& 7.1 4S7o 'S71 47*. 117.1 '7.1 87.1 47.1 'S7.i 'ST1 'S7.1
( ?12000

>10000 116. S9. 01 Soo 50. SO* Sues SOO 0. 50.5 5005 50.5 50.5 50.5 50.S 50.5 5O.5
S900 .sa. 552.3.. 52..52. .52. .5 2-. _52.0 5 ., 2.22 .S.2.Y r,-S2...752..1Z
>8000 'S9. 52.1 53. 53. S3. 53.l 5391 53. 53.0 53.6 S3.8 53.8 53.8 53.8 53.8 S3.8S~

0MO 51. 55. 56. 5b.1 56. 56.6 56l 5b6 56.6 56. 56.6 56. 566 56.6 56.6 566

4500 S'S. 58. 59. 590! 590 59. 59. 59. 59 9 59. S 59.5 59 5 59.5 59 595 9.5

3500;~ 0 65. &6. 66.1 66. 66 66 66 62 66.2 66.2 66.2 6.2 66.2 66*21

2,100 il 6 aZ 73 o 3 73.8 ?So 73. 73* 13.9 73.9 73.9 73,9 13.9 73.9 ?309 730.912000 __ 77- _L.A *flft~zan.J .u..,
I800o 700 so 79. goo 80.1 o 80 s 80 SO. D. 60.2 60.2 80.2 80.2 60e2 80.2 80.2

( * 1200 7'S. 82. a'S o5 &so 65 $5. 5 85. S 685. 65.t 85.9 5.9 85.9 85.9 $09
_000 So ST,2 IlL_& JkL hl A ?L.. T

a 700 75. 85. aT 7 9. 8 9. 89. 90.l 90. 90. 90.0 90. 90. 90.0 90.0 90.0 90.0
2t 60 25.. 90e. Il91-nf. A..1...2...2
S500 75s 85 08 90. 01 90. 9oo 91.ti 91. 92.1 92.1 92.i 92.1 92.1 92.1 92.1

____a,_9_ 9.L1 91,L
30 75. 65. o8 90.4 91. 91. 93 9S. 9'S. 95*e 1 95. 95. 95.8 95.8 96.2 96.2

C 200 r Is,- -I-.1 91.. ti,. 91* T.1 _U,,a 3.6-2
>100 ?So a5. 8a. 90., 910 911 93. 9'S. 9S. 96:4 9Ti 9T7i 9?.'S 97.6 96.4 99.2

CUSAF FTAC 0-1- O )mo mn pm m eom

-----------------------------------------------------------------------
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GLCBAL CLIMATOLOGY BR~AN~CHoS--ETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

72745 DULUTH IAP MN 73-82

*) PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY STATUTE MILES
CEILING

FEET--

I 0 ?t6 2!5 a 4 3 2, 2 a I3' a1 z~ t' ±, 16 e. 0

NO CEILING t12 q414 1# : a q94s 440811. 111. 8 q8e 4.8 1.8 181.8 111.8 %#.a '11.8 411.8

720000 oi7. 9. 19. so. 50.2 50 0, 50 03 S.o3j 50.3 50.3 50.3 50.3 SO3. 003

18000 170 9. 19. 50.1 50.2 50.2 50.2 50.3 50.3 50.3 50.3 50e3 50.3 50.3 50.3 5031
- 9 17. 9. % 9. 5001 50.2 50*2 .3 50.3 50l S( 1 I50. 509I 3 50.31 513 o3 50 03
14000 417.4 9 9 350.1 50. 50.2 50.2 50.3 50.3 50.3 50.3 50.3 50.3 50.3 50.3 50.312000 %s. 50oq 5 1 5l1 .51, 51o3 51. 51 4 Slo51t 5104 Slq If o 4o 51. t o %1.11

2 100 50. 521 53.7 530 8 53.8 53.8 53o8 53.8 53.8 53.8 53.8
9000 51 5. 55. 56 56.1 Sbol 56*1 56,2 56o2 Sh2 5&2 5 b02 2 56, m $6
8000 52. 56. 56o 57.1 57.2 57.2 57.2 57.1 57.1 57.11 57.1 57.q 5. 57.4 57. S9

-000 6105 61.5 61o 6 61 61, 61h .6 f I 6106

000 58. 62. 63 63. 63.9 63.9 63.9 61.0 61.0 611.0 61. 61.0 61.0 64.0 611.0 611015"m_ so 600, h0 6576. 66.2 660, 6602 66.4 66.4 66.4 &L.4 I&. ,&.l h&#e -hA&6,1 6- hiftqj

0 4500 62. 66. 68. 68 68. 68.8 68.8 6859 68.9 68.9 68.9 68.9 68.9 669 68.9 68.9
4__000 66. 71. 73 7.183 A173 7 73.707 730 73. 73. 1 38A 73 a 73.9 73.8 7.8

S3500 68. 73o 75 75. 5 75.8 75.8 75.9 75.9 75.9 75.9 75.9 75.9 75.9 75.9 75.9
3 9s 7 7 773 77 770.S 77 ,4 77 , 701 7.1 1 77.4 77.1 11

2000 72. 78. s0. 8. 81.1 81.11 81.ot 8l6 1.6 1.6 81o6 31o6 81.6 81 61.6 81.6
72! 260 0 6309 88. S 8. 8'a 8908 1. 2 Il 1.9 I t49 Aid A4

800 76 83. 85. 86. 86.o1 860 86.5 86 86.8 86.8 86.9 8609 8609 86.9 86.9 8609
S 1500 770 a?* 281 sea% 8 8 a.S A. n 5

1200 77. 85.1 87. 88 887 85.7 88.9 89.2 9. 89.3 89., 89. 39. 89. 69., 89.,
10 0 878& 29. 901 90L1 90.2 9n. .3 9 . 3 9n.3 90.3

-w 78.o 86. 88. 890 89. 699 90.1 90.3 90.3 9011 90.5 90.5 90.5 90.5 90.5 90.5Boo 78o801 A9019o29 9D.8 10 9103 9103 91091 91.6i 910& 91.6 91.,L 91.1& 91.,f

700 78. 87. 690 900 91. 9101 910 91.7 91.7 91.8 91.9 91.9 91.9 91.9 91.9 91.9
Z 700 a 916 92 * 92.4 92. 92.5 9i2.i 92 922..&92. 92.

? 500 780 87 59. 91. 91.9 921 92. 93.2 93o2 931 93.5 93.5 93.6 93.6 93.6 93e7Z0 807To l 8909 91o0 9Z, 92*0 92*9 9800a 940 9463: 94094 91q 916.S 94.5 9q. S 90 ~ 78., 87. 69., 91. 9,. 9.!7 IL., l 9.1,5. 9.12i, .s 0 . . .i~ 9 .. ,
Z: 3_00 780 8706 to0 91o7 92:: 92:,1 93:5 95ol 9501 96o1 9709 9696 9802 911.2 9605990

78. 870 890 91. 92.11 92. 93. 9S. 95.1 96.9 98.9 98. 989 989 98. 9..
00 789* 87: 89:9 91.7 92:: 92:7 930S01 959 1 !o 96091 9801 j 9303J to.o* too41,, .9s . 4 fl

( TOTAL HLA OF OBIWATIOM S all

USAF ETAC 0 14-56(OL A) 9211ML 1momS at TM Peft aILM]

I .I . 3. *.
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G L09AL CLIMATOLOGY BRANCH
LSAFETC CEILING VERSUS VISIBILITY
AIR itEATHER SERVICE/MAC

7 DULUTH TAP MN 73-A7

* PERCENTAGE FREQUENCY OF OCCURRENCE 11
(FROM HOURLY OBSERVATIONS)

VISIBILITY STATUTE MILES
CEILING _

FEET 7
'N IN 47. 669. 669. 50.1 50.3 50o3 50.3 50. 50.4e 53.5 50.5 50.5 50.5 50. 50. S0.5

ao0 A0 3. 5 . Sa1.4 S4,.E S4a, .4 a z."/ ;4 San 1 a . S I - a & R ft~ A. . sit a. R rAz.

0 50.; 53. 566.( 540 5%6. 546. 566. 561. 56.7 546.8 56.8 56.8 566.8 51.81 5668 566.8

1,4 50 A. 53. 56.1 56. 56.1 5469 540o6. 55. 55. 55.2! 55.2 55.2 55.2 55.2 55.21 SS.2
>---- I 51.1 9 55.. 5h.! 5k.J I.J S. 2 s&.2 .56.3 ii.) &.i3 .&56.3 .&- 'C

10000 53. 56. 57. 57. 57.1 57.9 57. o 58. 58. 58.1 58.1 58.1 58.1 58.1 581 589

0w0 56. 600 60. 61. 61. 61. 61. 61.6 b1o 61.7 61.7 61.7 61o7 61o 61.7 61.7

6000 61. 65. 65. 66.1 66.6 66. 66. 66. 66.8 66.9 66.9 66.9 66.9 66.9 66.9 66.9i
?5000

4500 64. 68. 69. 70., 70. 7 70oo 709 70.9 71. 71.0 71.0 71.0 71.0 71.0 71.0
. 000 ! , . *frs- 72.- 7 '. -.. -v 7 't- 11. 13-l 2. .0 x - n!

( 3 50 66. 71. 73 .76. 74.2 71. 76o6 766. 7o66 766.9 76.9 76.9 766.9 76.9 79.9 76.9
_ ', 9 71wq .. 7 is, 716- l5& 7 1 7 &AIL l&. 11.1 7.L1 2L-I
2 200 70. 76. 77. 78. 78. 78. 78.1 79.2 79. 79.6 79.611 79.66 796 79.41 79.1 7906,> i71. a8 an.1 ant At. 81. 11. A 21-4RI Al. A1. 81_7 a l_ I -ILIZ- -2I &1. t -7 _7

* 800 72. 78. 80. 81. 81. 81. 82. 82.2 82.2 82.6 8266 92.6682. 82.6 826 826
'500 78. 82. 81o' 81.

4~f 82, JQ..e -A&" -A" &" 1 1 IS. 18. -J L. JI4 . f( 1200 1 73o 81.1 83. 866. 866. 866. 85. 85.5 85.5 85.7 85.7 85.7 85.7 85.7 85.? 85 I

700 7.1 820: 89. 85. 85.. lI. 4k.] . 8h.S -b 8 . 7 Me) 8 .8.7 h&.e JI7 R.iE.7
900 7661 83o 85. 86o 86 . 8. 87. 87. 87.0 87.7 877 87.7 87.7 67.71 87.7 87.7( > 80 75.;8° & 87. d7. 98 8. 9,D 99. |9.LZ119.2 99.2 89.2 8. 928.

- 75. 86. 6. 87 . 88. 89.1 89. 89 8907 69.9 89.9 89.9 89.9 8909 89.9 9000

600 75.
( J5 8 . 8.. 90.1 JO.1 91-1 91. 1 -9. -1.1 -2." 91. A.

( " 500 76.; 85. 88. 890 90. 91. 91. 91. 91o8 92.2 92e2 92.2 92.2 92.2 92.2 92.3
400€ 76.; 8568 90190 1q 219. 93.1 93.7 93.a 9 3.8 a .8, 93.8 93.1 941.1

> 300 76.' 85. 88. 89. 90oG 92. 93. 966. 9668 95.8 95.9 95. 95.9 95. 95.9 96.6
€ C- - & 850 880 $901 90.6 91 9 9 . 9. 97.S 97.!& g 7 97. 21_ 7j 12 A9.

2! ' i :05: 880 89:t 90.: 92.1 93. 95.6 9506 96.9 97.7 97.7 98.0 98.0 98.3, 99.66_> 1 a & 5 808. f
t 
o . V&. 9d 94 II 9L-9 97-7 97-7 28,D 92.D] 9&-33onn

TOTAL NUMOM OP 1SIUVAIIONS Abe

USAF ETAC n 0-14-5 (OL A) nv oue om o Fso I". Fc OOA W
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GLOAL CLIMATOLOGY BRANCH

UCEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

I
7;7U DULUTH IAP MN 73-82

*ll PERCENTAGE FREQUENCY OF OCCURRENCE .znxan
(FROM HOURLY OBSERVATIONS)

CEILING VISIBILITY STATUTE MILES _-
FEET [ l 2_1 t' 6 ? 5 _> 4 2t3 2 " -2 2t-P3 1 .1'. ? 1 t I -- a- -- ' > 16 -> , 0

NOCEILING q9. 51 51. 51. 51. 51. 51. 51.7 51.7 51.7 51.7 51.7 51.7 51.7 51.8 5108

_ 1____ 50. 5 . 52.8 : 53,2 5 .53 5 S3 3.3 5S 1 53.3 33.3 3 jq
: _18000 So. 52.7 52. 53. 53. 53. 53.1 53. 53.4 S3.1 53.11 53.1 53.1* S3.4 53.5 53.5

i_ ,16000 50 52 1 52. ; 530. 5 3o3 5. 1 S3. 5 d 5d 3.4 53.4 53.4 5 A.5
>!40 .0 53.e 53.9 54. 51.2 51.3 5*.3 54.3 51*3 51*3 51*.3 5493 51*.3 54.3 5.1* 5494120"0oo0 5 2 0, 5q 5 5 1 5 . S . S S. S. g 5 . S . 55, 1 S .8 S S . J S _S . 9 s .

53000 53 .5. 56. 56. 56. 57.0 57.0 57.0 57.0 5700 57.0 570 57.0 57.0 57.1 51.1
? 90 56 58. 59. 9Z19. 59.8 s., s .s9 1 .1 a. 59.Ia _.j 5 9 .h l.D &n.o

( 800 57 60. 60.6 61.1 61.1 61.2 61.2 61.2 61.2 61.2 61.2 61.2 61.2 61.2 61.3 61.3
7000 0 o 63.4 63. 63o 61,,*D 6E &.oD &&-. &ns]

6 6. 61. 65. 65.2 65* 651* 651* b51 65.1* 65. 65.1* 6511* 651* 65.5 65o5
5 0 0 6 6 . | 6 7 06 97 07 6 .

l  
& 7 .g 6 7 .g 6 7 . g 6 7 . 9 L7. 9 b .. 9 9 & g . 'A n

500 64. 67. 68. 68 68. 69.0 69.9 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.2 69-2
o0o 650 "A7 7 0 70.8 70 7 .9 7 Q. a 71 - A 11 ,, 7 n 0 -9.n

( 3500 66T. 71. 2. 72. 72. .73.3 73.3 73.7 73. 73. 73.D 73.0 73.0 730 73.1 73.3!300 .io 67 . 2 ! 7 . 9 6 7 0 9 l 7 . 0 s 7 7 . 7 417,7 74-7 711 7 7 .I ?_ e. 8_

2500 70. 75. 76. 77. 7* 17.6 7706 77.6 77.6 77.6777. 77.6 77.6 77.6 77.? 77.7
> 1000 71 . 1 8. 79. 71 lO lO D O In .D n OA -,,I An.J

,800 72. 78. 79. 80.60.8 81. loc 81.a le 1.0 81. 0 81.0 81.0 81.0 81.1 8101
700_ . 7 9 1 -1 92o 82 E 6 2, 2.A 2 .6_2.&A II.. .21, R7_7 i2.7

( 1 200 73. 80. 81. 8205 82.9 83.2 53.2 83.3 13. S33 83.3 83.3 83.3 83.3 83* R3.1*
71000 1 7 . 1 j 8 3. lb... 8 lj..R% ~.Dja I~. ~-PMP1. 11.1__JIA_34$1 [ 82 83 ] q t 83 .# 63s 84 .0 8 o0 841 90 4 0 8 90 811 .0 84 .0 8 911,0

S900 71. 81.1 83. 83. 61*e 84 . 8*9 8*9.9 8%o9 91*9 89.9 8499 8499 8409 85.i 8500
( - 80__ 71 .* 82. a 3 3. L 1* -I 85 .4 $S o 85 .5 8.S 85 05 85 *5 8 5 , . a1 .? 1.7 8 .7

700 75: 83. 85. 86. 86. 87. 876 87.7 87.7 87.7 87.7 87.7 67.8 87.8 8709 8709

> $so 75. 8. 85 11 t" 8 see s es 8805 ees Bass Be. Be. so.1? @a.
500 76.' 81* 87. 88. 890 90o1 90.8 90.9 90.9 90.9 91.0 91.0 91.1 91.1 91.3 91.3

"' 76. 8 . 87. 89. 90 9 9 9 n " .22 922 9,j 92.3 92 . 92 9 92,5 92 6

300 76. 66. 88. 69. 910 91./ 9390 93.3 93.3 93.3 939 93*4 996 93.6 93.7 94*0
N00 7 le 92l 9491 9i0 9 S .95.9 96 .1 92A 9 &.L . 3 ha. S 96. 9-

100 760 86. 88 89. 91.: 920 94*2 95.9 95.9 9601 96.8 9608 97.5 976S 9800 9901

o 0 76. 869 88. 69. 91. 9 2 9 0 9 O 59 961I 96 j.8 9 Lo8 L05 91 1.2 on. o

C 
TOTAL INIO OF 0UVATON$ ILS
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GLCBAL CLIMATOLOSY 9RANCH C IIGVSBLT
AIR WEATHER SERVICE/MAC

7U- DULUTH IAP MN 3-22

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY STATUTE MILES,-

~I 6 2t5 4 -13 22 Z2 .11 1. ;t 1 ' 1 Z 5 6 -i 0

No CELING 4* *. 6.1 asS. * 6. . fi6e *16. 46.3 *9 46.9 46.9 46.9 46.9 4.1 %7.2*7 7*9- Kp- t n - n 7 3fl.tn 51 L-
z 80 1 *7 *9. so* 50. G S50.0 So 50.7 0.5 50.s 50. 50.050 8 50.3 50.350. 51 1

__6000 a31 M... wana. 50-1 %n-..a SL. 0L - 3Z..b I-
4 SO 5. S3. 53. 53. S3.s 53.l 53.C a* S1.0 S1.1 5* Slel 5*.1 51*3 1

'000 Il A-2 . - 3 %2-3 r2 %-S &
1~ 000 K3. 52 153 ..5Io 53L. .S31k.1 .5k.) IL.. 54c_0__0 4 5. 4. 42S.

9000 53.56. 56. 57. 57. 57. S79), 57.2 57.2 57.2 57.3 57.3 57.3 S7.3 S7.5 57.6

> 6000 r56. 6 )0 0 61 61. 61. 61. blob 61.6 61.6 61. 610? 61.7 61.7 61.3 62-
5000

450 59.o 62. 63 0* 6*. 6* 6*. 64o3 6*.3 64* 64. 6*.* 640S 64*5 6*.6 640

1500 62.1 66. 7 67 be*3 68. 68e. 68o2 68e2 65.3 686. 68.3 6 68.5 63.61
1 3000 63- . in.2" ii... 32...A it) ia4&k

-2500 65. 70. 71. 720 72 72o 72.: 72.4 72. 725 72.5 729S ?2.S 72.6 72.7 72.91

7O6 *. 75. 75. s 76.1 76. 760. ?604 76.* 76.5 76.6 76.6 76.6 76.6 76.7 7b.9

> 1200 I703. ?7. 73. 79o 79. 79o 60l 30.1 60.1 80.2 60.3 60.3 60.3 30.3 60o% 60.6

9w0 71. 79. 30. 31. 62. 82. 62 62.7 32. 32.3 62.3 62.8 82.9 62. 63.0 63.2
__0 22 24. L I2ALJIli.1 11.1 24-1 111.) 241-9

> 500I 72 60 6.63. 5 6o. 111 6* $ 5. age 31.1 see 1 6e.1 as' 2 65.26 65.36 6ee 5.s

> 400 73. 92. L IL.. A 2. on-& JA..j A -ADJ -in"
S300 73o 62o 6* 37. $to 69.2 90. 915 91.S 92.* 92. 92. 92.6 92.9 93.1 93*

60 3 2. :?A 67.66 6. 9 2. 94* 95.2 95.2 95.6 96.0 97.0 96.9

CUSA ETAC~ 0-145(OL A)uqm.o PWi& MUMh1 UPW* IW~ jKPWa n

Cd

a.J1,

i t

#- -p A t



G LOBAL CLIMATOLOGY BAC
US AFCT ACCELN VES SVSB ITARwEATHER SERVICE/MACCELN V RS S IIB IT

7214 ULUTHI4 AP MN 73-62

*PERCENTAGE FREQUENCY OF OCCURRENCE n
(FROM HOURLY OBSERVATIONS)'P

CEILIG I VSIBILITY (STATUTE MILES
FEET, - - - ____

NoCIIG45 6 6.t 96.1 96. 46.3 46.3 46.3 46.3 96.3 96.9 96.9 916.9 16.9 4607 %be?
20000 __ 9.1 9 . -42a W98__-492ft.-q24--3,.-22s--2

* 18000 919. 199. 499. 99. 499 50.1 50.1 50.1 50.1 50.1 50.2 50.2 50.2 50.2 50.5 50.5
1600 49! 9,4 A2~l AAj a5 nJ f.) I Slrf- nzfl.2 !; Elt. -~. AlL snL? AfmtS s-5,
14000 49* 50.. 50e 50 O50 50.6 50.6 50.6 50.6 50.6 50.8 50.6 50.6 50.6 51.2 51.2

100I5144 59* 54.4 55. 55.1 55.2 55.2 55.2 55.2 55.2 55.5 55.5 55.5 55.5 55.8 55.8

o8000 155 5. 56.1 56. 56.7 56.8 56.8 56.6 51.8 56.6 57.0 57.0 57.0 57.0 57.3 57.3
-5,. 9.. S9. -& _5.1.,A & .Afl..DA

6M iboo61. 61. 61. e1 62.0 62.1 62.0 12.0 12.0 62.2 62.2 62.3 62.3 62.1 62.16
5000 -i 61 63.. 63.4 ~3 .4 L3.4 &.3.5 -5~ J. .'

S4500 62. 63. 19.1 64.: 64.4 6*. 64*5 64&S 69.5 69.5 64w7 64.7 19.6 69.8 65.2 65.2
40W b7 Li1. 169, L 1.5 9b .- a1* hSA 6 1.

(03500 66. 69 69 69.l 69o 69.6 69.l 69.5 69.8 69.8 70.0 70.0 70.1 ?0.1 70.5 70o5
lo be of. 70. N0. 71. 7. 1. 7 3i i.La ?I*~ I*. 1 6 .11.5 * ?is? ?1. z..

(2500 70. 73.g 73. 73.1 73. 74o2 79.2 74o2 19.2 79.2 79.9 74.9 79.5 79.5 74.9 74.92000 L 71. l7 U.1 Th. ?Los 76. 15 Ib 111 6.515L.515.5117.01.
-80 72. 76.3 76. 76. 77. 77.3 77. 77.3 77.3 77.3 77.5 77.5 77.6 77.6 77. 9 ?7.9

74.1 77 *li 1. 1?. 19.1 tlg 1.1 7.1 79.3 79.3 19.3 19.3, 19.1 11.1
a! 00 79 76*1 79. 7989. 0.2 80.2 60.2 802 60.2 60.9 80.9 60.5 60.5 60.6 80.6

76. ? 1. 61 Ol 621 53 83.5 63.7 63.77 83 .37 6309 83.9 69.0 68#.o0 69.3 8.3

- 700 77o 62. 63. 5914o 69. 69 65.3 85.6 65.6 65.6 55.t865.5 65.9 65.9 862 86o.2

>5000 76. 65. as* 67. 66o 686 69.1 $9.& 69.6 a9.& 90.1 90.1 90*Z 90.2 90.5 90.5

300 76. 866 86o. 6 1 92.1 92. 93.5 93. 93.6 99.9 99.9 9o.5 99.5 99.6 99.6
m 79 8 66~h 9 9 3 .14a .2 1 . -IJAIJ it.P1&.51k bi .1 97.%

IY0 10c 7'. Sl6 66 869.11 92.3 93.5 95.5 95.s 9to7 96.9 96.9 97.2 97.94 963 99.71
L ~ 9f li2*± 92-9 9 l h ± 2 IL 91- -2.1A ±? 15.1 -U1 91 9~ 1.1 nDA±

TItAL WU OF OUNEVa OOS
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G LOBAL CLIMATOLOGY BRANCH
USFTC ELNG V R U VISIBILITY
AIR~ wEATHER SERVICE/MAC

I JU DULUTH 1AP MN I%.A

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

I VISIBILITY (STATUTE MILES

CEILING ___ __________

a _ _ I 6 Z5 4 ~ 3 2.1 ~ 2 aI' I I a A. -Z I aY ~ S 16 Z . 0

NO CEILING 46. *7. 07 07 *7. 7.9 17.9 *9.0 48 61*. 61*. 81*. *6

10 49.: s0.: 5. 50. 50. Sa0. So.@ 50.g 500. 51.0 53 51.0 51.0 S1.0 51.* SI.6 4
S1 6000 s a.. sn.. sn...9 IL.&a.. .5 5.m0_1 5. S-A

A000 49,50. 51. 51. 51. 51 O SISDSo 18Sog5* 18511S.
10000 53 5o' 5a SS SSO 0 SS S 1. S 1.* 51.3 51.5 51.3 51.5 2.1 O 5*0

9m i. SID; K2.. .52.. hZ Si.. 31 r,.. - 1 S3 " n i t.. j 53 " . 7.1
> 000 4 56. 56., 56. 56. 57 57. 57.1 57. 57.2 57.2 57. 57.2 57.2 STSS.

5o., 6. 60. 1 61. 61. 61. 61.S 61. 61.7 61.7 61.7 61.7 61.7 62.0 623

4500 61.: 62o 63. 639 6 3. 6 . *16.16. 6*. 6b. **6?6*

S3500 f,2. *. s5. 65. 5. 65. 66. 66.1 66.1 66.3 66.3 66.3 66.3 66.3 66.7 66.9,
3000 bol. L. &1k_. IA.I. 121111....

?2500 67. 69. 70. 700 70. 70. 71. 7le 71o2 71.2 71.2 71.2 71.2 71.5 ??'7
20_71 2 _U2 2 171 71 .5S_1..2

I S00 72.: 72. 77. 77. 77. 7 5. 7 5. 7 6. 7 8. 76.1 74.5 76.1 78.5 76.1 75.9 7.1
0 0 0 i s , _ _& 7 9 L &** fJl 5 f f i j * j . - fL ". 1  A f l .7 T 0 .2 7 7 -1k

800 6 7 ? 7 .jA.0 ?SO- To .. oOSO 5.2.5 ?SOS ?SOS9 J.. 9 2.?01

7 00 76. a2. 6* 83o 86m 83. 67.80 67. 87 65. $D 56.09 5. 68.0 660 55.3 66.6
60 76. 63 *." 87. 56 6L_ 90 91.4 91 92L 92. 9269269 . 932 97.a
40099 1on_____WAL .2k. i. A

100 76:. 83. o* Sao6. 5 90. 92. 92. tile 95. 95. 95.6 95.5 97.6 99.6
> 

0 i S4&A Aka 90 11.. es-1 07-p j4"

USAF ETAC 0- 014.5 (OL A) -oa mmU oSU 0m powA@ je

A6A



* GLISAL CLImATOLOGY BRANCHCELN iJ III
USAFETAC C ING VERSUS IIILITY
AIR WEATHER SERVICE/MAC

7 745 DULUTH IAP MN 73-92

*PERCENTAGE FREQUENCY OF OCCURRENCE n
(FROM HOURLY OBSERVATIONS)

TVISBLITY STATUTE MILES

CEILING ___ ---

NO CEILING 9. 9 9 5 9 5 9 5 5 5 559. 579. 579.
t 20000 aS so4*14* 50 SS40 &o?4. S?4

%5i ___AA 1k -AAA' as_ -9. 41 lU AS.. -atJ, -12, 19Al
>I00 q5: 47* 48* 486. 96* 198. 49. 9. 49. 99.0 991 9.1 49.3 49.3 9.3 49.1

____ 1# t 51 lie. 11t 49.7 1149 4,%.4914 0- o
t_ 198. 45. so s 9.C 1196. 9. 49.3 9. 9.3 19.3 49. 9.9 1997 OP.? 49.7 50.1,
S12000 -l iL 5. ll-.a i.ii) 3. .. L)A. Il

__ 100 50o 53. 53. S49. 59. 54.2 59. 59. 59.s 59.5 59.5S40 59.1 1 59.S 59. .0 55.91

tsl 59. 55. 55 55 55. S.9l 51.2 55.2 55.2 51.3 51.3 51.5~o S 1. 5?. 7.-2'
'0 53. 55. SO 57.: 57. SeeItl See] S 1 See LSao Sees StS 1a.7 5.7iSoo

600 S.. Sr. so. see 5so 5a. St9. 59 3 59 9.3 59.4 59.4 S9.1 59. tl 596Oo0

50 1S. 10. 6136 61. 51. 51.06 1. 62.1 62.1 62.1 62.2 622 62.9 62.o 1?.S 139

2 !3-500 se. 52. 62. 03 13. 599. 4o6.3 69.3 19.3 59.9 6464 591 19. 54.0 6SD6O
z 3000 9' i.kt l i i i l ai. ii.. -AL" Ab. h~ L k. I1. 6AkaI j"

22500 61. 19. 55. 66. 66. 5.6 57.0 17.2 7.2 61.2 57.3 67.3 57.5 67.5 17.6 6.3

Z : I0 1 64 69 71.70 i 71. 71.8 72.0 72.l 72.0 72.1 72.1 ?204 ?2.% 72.7 73.1
500 6 liv li li lit Z 1, *). is.?71. ?&.a . 710 _jI7.

1 200 66. 79. 79. 71. 71 760 77.3 ?T.5 77.5 T7.s 7.1 77.1 T7.9 17.9 76.2 ?6.1

100 go 590 71. 77. 73 79 790 10. 606 4006 $Do& 50.0.7Do 160.9 S09 51.3 61.7
t 0 77a T? JILL B1. 21.9 al Aa.1 i lsP 1. 9i. AAZ.. ;.i 51f2.
? 700 71. 760 79. &1& 7o 92 So 63.1 3.1 43. 33.5 3.1 B3.* 6 6 3.5 39.1 59.1
z 0 ?is. 79..2 t Al Aa 8469 .11. WASP ASs. l a i. St -Ala
t 500 72o 6o. I1. $90 $So 6. a 07 sl7. 57. 67.16 67.7 617.7 67.9 67.9 66.2 age?

Z 300 7 2. Biel 33 1 1 -6 65. 90. 91.Do 91.5 91.7 92.1 92.1 92o9 92o9 92.7 93.2
a j200 12 a1 a b ii.. sho 9BI~ 9263 11. 1 iii 13 948 AU11 9. S 9.9

00 I72. 81:1 63: s51 86:at t: 9Ol 91 02o 92.5 93*493:S,95.3 9506 9608 99.9
z0 72. ___ _3_ &$%stitP_6_9_590 3 19.1969. A

M~AL "WIM 09MV0106 0

USA ETSAC 101"" 4.5W (OL A) ao--opwtmA0cn

4,:-,

411 2T
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*GLOBAL CLIMATOLOGY BRANCHCELN I IIIV
USAFETAC CINGVERSUS VSBLT
AIR WEATHER SERVICE/MAC

7 DULUTH IAP MN

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

S CEIINCVISISLITY ISTATUTE MILES,
FEET -- - _ _ - - - - - - - - --~10 6 A a 3 Z21 a2 31", 31Z3 '. 3 ' 516 . 3

i NO CEILNC 38. 39. 39.1 40.( '010 '10.C 10. '10. '10. 40.( '0.0 '10.0 '10.0 40.( '10.0 '10*
-Z 2 0004 1

600 12. '19. '11 15.c 45.c 15.c '15. '15. '15.t '5. '5. '15.0 '15e0 '15.1 '15. 50

100 '1.'8 9 1.'9 1.9 9.'19. 119. 19.9. 1. 1. 1. 1.
> 14000 '130 '19. '15. '1 '515 '15. 15. '15 85 '15.ol 6 '15. '5. '15.6 '15. 45.6 '15.6

12000 A4a- -i*. -13-, 47--X7. Al. E 1 l.?Al.-1L7.I

2! 9000 . 2 2. 5. 53 3 53. 5. 5 I 53. 53. 53.4 53 53 53. 53 S.zf

1 7000 1 ~L.5.i.SSA 5. 1. 59
.2 - 53. 55 56.1 56 S6. 6 56 .68Se 56.8s 56.8 56.3 5666.8 5s 6.8 56.8 S60

34000 5'1 56. 57. 57. 58See Se. 58.0 56. e 56.S 6.0 See( SO6O 58.0 560

Z 3500 56. 59. 60. 6 0 61. 61.l 61.1 61.1 61.1 61.1 61.1 61.1 61.1 61.1 61.1 61.11

Z 2300 62. 65. 66. 67. 67.4 67. 67.8 67.9 67.4 67.6 67.6 67.6 67.6 67.6 67.6 670b

> 800 68. 72e 73. 74. 749 74. 7'1. T'. 748. 79.t 741.S 7'1.8 78.8 7'1. 7'.8 748
3 500 69 7111.' 7L. -1.. .1i IV. L 1.6.1h 3A.

( 3200 71.& 76.1 77. 78 79. 79. &0. 80.1 80.1 80.2 502 80.2 80.2 60.2 80.2 80.2
3 000 2.-11112 . 5.2.9A2 - I AZ..? £2..?

-m 73. 80o 50. $1@ 3 3 3 83 .83 88. 541 59.1 6461 58.1 69.*1 89.01 9.1( - ~~~~800 1.8. I.A..
3700 ?So 82. 63. S 65 56. 56. 67. 8?6 67. 6 7.7 67. 7. 7.7 6?0 7.7 577 67.7

(3500 75. 63. 6'1. 6. It. $to 69. 89.0 89.8 90.3 90.5 90.5 90.5 90.5 90.5 90.5

Z 0 75. 63. $5. $?. 69. too 91. 92.7 92. 98.0 9'10S 98.5 99.5 goes 99.? 94.6
Z 2001 3. A. 91-

>100 75~j 83:. 65. ?.69 90 91.m 92.: 9218 599.9. 7 00

fot miNE OF Oumamm en

USAF ETAC 0- 1O.5 (OL A) muwA wp opmm~m uJ

7 - -- - - - - - -



S L04A4 CLIMATOLOGY BAC
US AFCT AC CEILING VERSUS VISIBILITY
AIR ihEATHER SERVICEIMAC

1?u DULUTH IAP M 38

*PERCENTAGE FREQUENCY OF OCCURRENCE,;n
(FROM HOURLY OBSERVATIONS)

S [ VISIBILITY STATUTE MILES,

FET f! 6 a~ 5 Z 4 -3 2', 2t2 ?! V I z'. a 1 a, 5 16 ZSI 0.

NO CELIN 39, 43 1 . 11 o 1. 61. *1. 61.4o o1 11 .1 61. je 1 611 1. 1 1.1 61.1 41. 1
20000 166, l l... 7 Lj17 47l8) 4l.) 4l) 8la %7-8 47. - .-XI" 47 1 7

4I00 6. 67 . 647.1 61. 68.0 68.0 664 8. 68 6. 8.0 40%B 6.0 6.0 608.0 68.01 1a 4: a
126000 66. : i 67. 44190 49 s.~ 0 6.0924m249 49.2 8.02 66.2 49.2 %10 65,§602

a 9000 1 9. 51. St. 51. 51.2 51.2 51.2 51.2 51.2 51.2 51.2 51.2 51.2 51.2 51.2 51.2
4___51a 52. 52. 52o.~o 52. Iii * 5 2.S jj S jj21 ii. A 9 S2.8 S2.6 52.3S2.8 US

8 51. 53. 53 3. 53.o7 53.? 53. 53.7 53.7 53.7 53.7 S3*7 53.7 53.7 53.7 53.7
:t 7000 54 * 5. jj e 5691 Shot 56ol 56 I.1 Shi l.a).1 5. 6.1-A S. 5 -S. " 13..

b 5. 5. 5. 5. 58.1.1 581 5 .1 581 S 58.1 6.1 S 6.1 Se 6.1 * Seel 56.1
__-5=A S I SA I. Ib I L i. I L 1LPhPhPh~ .

57. 5T9. 59. 60.0 60.1 &0.1 6001 60.1 60.1 60.1 6091 6061 &0.1 60.1 60.1 60.1
__ 60.1k S630 63. o 63o 63e 63o 63, 636 63. 7 hSLI A LI& i L AA

ri 3500 63. 66. 66.1 61.6 66.7 66.7 66.7 66.7 66.7 66.7 66.7 66.7 66.7 bb.7 669?.7 ?

2500 68. 72. 72. 73.6 73.6 73o 73.9 7399 13.9 73o9 73.9 73.9 73.9 73.9 73.9 7309

800 72 77a6 9 79.6 79.6to0. 60.0 6000 80.0 60.0 0.0 60.000 60.0 &D 0.0co

: ~200 76.1 61: 63. 8111 65. 85* 65 6so6 6506 65.6 65.6 55.6 I5.6 65.6 65.6 85.6~ 000 77. 63. 64 6. $TO 67 goal Seel aL. ai.) I11. LIa2 . 2.1L IALl
S900 770 86. 65. &7o as* 69. S9t5 $9.6 69.6 69.6 69.6 69.6 69.6 69.6 9.6 8966( 0___ 78. $4 66. 9 toom 91116 l9a r~i 0D. 6 JA 1ahlle 90l~.b 11 90.6
S700 78. 66. 6. 66. 90. 90.6 91.3 91.5 91.5 91.5 9165 91.5 91.5 91.5 91.5 91.5

z 800 76. $60 .j91 9i 9~ ii. 9 2 92 ... 2a 9 2. 12 1 t LA 9 .2. 2 a-lA
> 500 78. 64. 6. 69. 91. 92.4 93.4 96.3 96.3 96.3 96.o3 96.3 94.3 96.93 96.3 96.3
z 400 78 66 66. 90. 92. 93e%.6 9 96.9 01 690 960 9601 !iiJIit~ 96id 960 901 .I9

Z 00 78. 66. 66. 90. 92. 93.7 95.3 96.5 96.5 97.0 97.6 97.6 97.7 9707 97.?197
2W ?8 200 76$666.90. 92a 91*1 95.4 6o be) 9i)I..11*3 98* 8 2 9LL o1 9.L 99.,7I 6DO6. 0 92. 93.? 95.4I 96.6 96.6 97.3 96.1 96.2 9K. 96.9 99.11 00.0a 0 i.. 1

L 77:: s, f66 90. 92. 379*#969699e 1196

C VOCAL W01 O uNWvauS-s

USAF ETAC 0- O1d.5 (OLA) vwA som a Wa a=Mu

--4V

Ob

AL lo

K Je



* GIC-BAL CLIMATOLOGY BRANCH C IIGVSBLT
) USAFETAC C ING VERSUS VSBLT
2AIR WEATHER SERVICE/MAC

72lU OUTI TAP MM 71-AP ______

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILINGVISIILITV !STATUTE MILES

6 NO~~~~CEILING 6 S 4 3 2 l' J " .

NOCIIG39.1 1.#1 #1 1 '1. 41.7 41 1. 41.7 41. 7 #? 1. 41.7 1#1.7? 20000 Sk.A. A..AEIA.-..AL..IL LU. 3_A (Aft- 1112-3LI

Z'000I800 4.6 o i14. so. 16. #. a 6 06 48o3 48.3 8o3 48.3 48.3 48.3 411o 48.3 48.3

t Isom '.7. 48. #8. #9 49.1 '9.1 49.1 #9.1 49.1 4961 #9.11 49.1 49.1 4961 49.1 49.1
t 20D0O i* %i1k iia 9n.7 soA. .57 so. in... IL. SLY AI n.iL

1 10000 500 52. 52.; 52. 52 52. 52.~o 52.5 52.5 52.5 52.5 52.5 52.5 52.5 52.5 52.5

S8000 5'..( 55. 55. 56. 5&. Sb.2 5692 S6.2 Sb. 56.2 56.2 56. S6*2 56.2 56.2 56.2
S7000 AA' 3~z_1'
S6000 580c 60. 60.i 60.1 60.6 60.6 60.6 60.6 60.6 60.6 60.6 60.6 60.6 60.6 60.6 60.6

4500 62 6'.. 65. 65., 65.4 65. 65.4 65.% 65. 65.. 65.'. 65.'. 6So% 65.84 65.'. &5.e%

> 3500 67. 71. 71. 72. 7!2.5 72.6 72.6 72. 72. ?2.6 72.6 72.6 72.6 72.6 72.6 ?2o6
2 3000o ?A .2.2... 2.1.1 -5.. To-21..1o2 1..2_A1 27 -ZL.. -Z.,2 -74 ..2 -2A...2
>_ 2500 72. 77. 78.; 79. 79. 79o3 79.3 79. ?9. 79o3 79.3 79e3 79.3 79.3 79.3 79.3

75.00 i 1, 6l 21 83.! 83. 8'. 81 61#01 6'..! 8.1 $401 *#.1 9401 6'..1 6'..1 6'.1
a 1500 26.-OA &L- aI.. JL.? Al.& A . A Ai&"

? 1200 770 5'.e 95.0 obe. 66 87 67.3 67.4 67. 67.7 67 7 67.7 870? 67.7 67.7
tI000 ___ 5' 55- L. Stec6 d1-_2AL.?Ak.?_ 19 A2-11
S900 78. 5 as 966 65. 819. 69. 69 a9. 90.0 90.0 90.0 90.0 90.0 90.0 9000

>700 7S. 86. 57. 69. 90. 90. 0. 91.g 91.3 91.G 91.6 91.6 91.6 91.6 91.6 91.6
z600 79 aa 91. 13-W ii. . 5 ii... _2 2-s-UA 93

a 500 790 Sb. see! 910 2 2 93. 9. 9'.. 9'.. 9'..6 940. 9'.. 9'.. 94.6 94.6
7 am0 96. -2, 2-2-2" 1b.1 -2hL

S300 ?9 79. 6a 86 92.93 93 9. 95 95 96. 97.2 97.2 97.2 97.2 97.6 97.6
t 200 79, Ma 12.. 97-~a. _ lUAA UALP

1100 790 86o. 66. :9 93.4 93o 95.l 96. 96. 97.3 97.9 97.9 96.1 95.2 96.6U00.0

TOTAL U or Olow ong

USAF ETAC D- 014.5 (OL A) omenw aum spow Am.umm

- .. 7

m7

JLV



VISBI0T

* GL(qAL CLIMATOLOGY BRANCH
US AFETAC CEILING VERSUS VIIILT
AIR wEATHER SERYICE/MAC

7 ?,g5 DULUTH ZAP MN 73-62

* PERCENTAGE FREQUENCY OF OCCURRENCE

(FROM HOURLY OBSERVATIONS)

CE ILING 
VISIILITY 'STATUTE MILES;

FEET Z6 Z- .4 - 3 Z21 - -I V 2 ! t L 2 2 - - 0

I NO CEILING 4&,4 487 -i9i1 98:1 919.1 49.1 91 9.1 49.1 9.119 9.1

S 2. 53.2 53.2 S3.2 53.2 53.2 53.2 53.2 53.2 53.2 53.2 53o2

2!:-0 51.4 52.1 S3. 53. 53.V 53. 53. 53.3 53.3 53.3 53.3 53.3 53.3 53.3 53.3 53.3
2000 58.8jSo 58.8~'0000 54. 58. 58. 56. 56.3 58. 58. 58.8 58.6 58.8 58.8 58.8 56.8 58.86* S0

9000 .jmj*Jz 5 1 L. 6A . hA. iz.) L i. iiJbA 1
s0ow 53. 59. 59. 59. S9.0. 0. 8o 0.2 80.2 60.2 60.2 80.2 60.2 60.2 60.2 80.2
7000 60. 62 2*~Jj L ts 62m hi2. L2,9 62, AAa 1 2,m. AZ.AP 12
6M 600 40 64 -4 b--60 4 496496#966 49 4960 496

T4500 65.bo 86. 88. 86. 86 9.C 89. 89. 89.0 89.0 89.0 89.0 89.0 89.0 89.0 89.0)
I 70. 7 3 i le Jm Jim. 74Lkm lkm. 1.1m km. 1km4 76.4 70k.0 74.41

3. -- " 71. 740 75.1 75. 750. 75. 7s. 75.7 ?S ? 75.7 75.775. 75.? 7S.7 7S.7 75.71
3000_ 7~~2ol 7 it 77177. ??7. l t.i 1..1* 19 77. 77.9 7 im7.9 _n*

?2500 79. 79. 79. 60: 60.0. 0. 0o 610. 8 09 60.9$Ge 60.9 8069 869 s0.9 96.
2000 751 0 61: $I .:I z l 82. 820t 2.& a~ Am 12. 1JmLZ,&A,1AA

800 78. 81 623 63. 9 64. 84.4 69.9li 699 69.9 64.4 64.o3. 69.5 39.5840
500 77 3. . 65 65 as &SO. ji6 #to . Ii.. obe 1WAs libe)1.42. 116.4

( 200 78. 59. 654?. 7 8.?. 0 7. 67. 67 9 67.9 a69 6l.0 $BO3.0.0 66.0
is 451 78 65. 68 67. 67. 6t*as.) s 68 3 Bill j 141 so. 1* 1. I

' 70 76. 8.0 &to 69.: 6989:0 1 oal 90 9.5 90e7 907 906 4906 90 8906
78__ 76. 68 63. 69. 69. 90.g 890. 901 oa 0* 909. 1 9 liis 1 I 12 e.

7 00 79.: 3. 69. 90 991 91. 902. 929 90.93 90. 92.6 9006 9009 909 92.9 92.9
6 00 ?as :6 69. s 0 o 908 9001 1t.o 9 9101.7  91" li91*2 Ik1.2 91e2 9192
5 00 790 67g6. o1 92.4 92.9 92.1 92*. 92o4 925 9.51 95.5 95.7 95.7 95.? 95.7

( 00 79.1 6 7. 69. 89A 90 e 0.i 1b3 930 a4b l. 91* 0%* 94.13 1.11 limP1
3079. 8?. 9. 91.1 92.1 93.1 991 96.7 98.795* 975 97.5 93.0 915o? 99.0 99.7

~ 0 79 67. 59. 91. 92.1 93.1 90.4 9 a .LRb96 . 7~3pj,5!3

TOTAL NUIU C OUUSVATIONiS at

(USAF ETACw " .45 (OL A) ~ mrA oe sa eon -mm caowt

- - --- - - ---
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GLOB0AL CLIMAkTOLOGY BRANCHCELN V RS S IIB IT
U SAFETACCELN VE S SVSB IT
AIR a.EATHER SERVICE/PIAC

14W15 DuLUTH TAP M t=AM

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEIL$NC.VISIBILITY STATUTE MILES

j 1 AI 6 A6 5 a4 >3 a21 a? a 1 al'. I a I. It~ a, as 6 A.

* ~~~~~~~NO CEILING96 97 9. 98 9. 9. 8 59.5 - -- ____

A> 2000

> 400 so* 51.l 51. 52. 52.1 52.1 12.1 521 52.1 52.1 52.2 52.2 52.2 52.2 52.2 52.3

59' 3. 540. 59. 59. 59.l 5o. 59 5%9 S9 54.9 55.0 55. 55.0 SS.0 $5.0 55.1

am~ 56.4 57.1 7. 57. 55 5. SeeSeel Seel 55.1 S8.2 SB.2 56.2 55.52 S82S.3
_ _0rtj &,AAAA 6a -- 60A -& . 6

6w 0. 61. 12. 62. 62.: 62. 62.: 12. 62.3 62.3 62. N 62e% 62.9 62.9 6294 62.51

i. 4500 63. bN. 65 6S. 66.1 66. 66.1 66.1 66.1 66.1 b62 66.2 66.2 66.2 b66.2 66.3
34000 ____ , n, .j

300 f, 6 700. 71. ?a 1. 71. 71 .71.?l 71. 71.9 72.0 72. 72.0 72.0 72.0 72.1
16- 130004 3-A -" - 1

250 72. 754 7Sol 76. 76 76. 76.4 76. 76.7 76.5 7700 ?77. 77.0 77.0 77.0 77.1
2 : 79. 5. 79.' 79. 79. 90. 50.3 00 50 0 0.9o 0.980.5O Bo0. g0.s 80.66

z 500

A9'00 76. 51. 52. 52. S3. 53. $3. 5. $S3. 53.5 53.0 53 . 90 861N6.16* 9*

>7 55 4 6 6 10 0 766. 799.$.0 86.0 55.0 85.1

* 9. 55 56. 55. a9. 9. 90 90o 90.l 91.2 91.391* 91.9 91.91 91.N 91.1

>500 ~ : f: 90. 91. 92. 4 93: : a 9 9709 7299:91.91.6 :: 0-9.:9
S 0

9 IL p69.19- 29knn

cUSAF ETAC D-014.5 (OL A) Pwma OF we Pam-wami.

-; - - -* -

r.~A



G LCBAL CLIMATOLOGY BRANCH ELN E S S VSBLT
US AFCT ACCELN VE S S VSB IT
AIR WEATHER SERVICE/MAC

72745 OJLUTH IAP MN 38

*PERCENTAGE FREQUENCY OF OCCURRENCE ;ZAA
(FROM HOURLY OBSERVATIONS)

VISJBILITY 'STATUTE mjM~i

2t 10 56 5 2t4 53 -a2,, 2t2 a1 5t' .zl 51 2: .it Z5I 50

NO CEILING 'e3o 44. 4*. 44o8 44.6 44.. 4d.9 95.0 95.O 95.0 95.0 95.0 95.1 95.1 45.1 95.2
900 7. o 119. 49e AI9 5 42, 49, ii9 J 69.64.4 49-5 49. .5 %9 ~.S 5 49.)

*7 48 49* 4:~ 9.4 49*4 49*5 49.5 495 495 99.6 49.6 99.6 496 49. 99.7 9.8

9600 99 o 9 . 9 . 50 50. Soon 50o .1 50*1 50.1 50.2 50.2 50.2 50.2 50.3 50.9#

10090 5.1o 53. 53 53 5 3. 53.7 53.6 53.8 53.8 53*S 53.9 53.9 53.9 53.9 59.0 54.1

"Z ww 54 1A soa 563SbS615.43*4SoSo 56&S 56o ) S *. 1536,
z S 000 59* 55& 55 5.o . 569 6. 5 , 56995.0 59.5 59.5 51 51 59.2 56.7

57. 59 60. bo. 60.5 bo. 60.6 60.7 60. fine? 60.8 60.6 boo6 60.8 60.9 61.0
vp 5000 i.- ~ 1. 59Z~ h22a 62..k24 -*A -A23Z .& .2.7) 162.8

45 6 0 bZ: 63. 63. 63.5 63.6 63.6 63*763o?637 3o8 63.8 63o$ 63.8 63.9 69.0
(S00 63. 67. 67. 66. 66.6 66.76. 3 66.5 Lis. 66.9 66.6 68.7 66.7 66.1 66.9

3000~ 66. 69. 69.1 j7 70*5 70.6 70.6 7?. oft IToo Too? LQ. i0* ! I068 Too .lost a
S2500 68 2. 72.1 73.1 73 73 73o8 73.S 73.6 73.9 73.9 73.9 79.0 79.0 79.1 79.2Z

71. 76. 7 6. 77.s 76 817 7 6. 18.3i 7 8.916 76.9 76.9 76.5 76.5 76.1 5.

So 500 7. 79. i!L:9*28 son 60* Boo Boos Boos I80~lFA ±JaI.9 82A Ik a 0

( 200 79.1 79. loo 61. 52* 82.2 82.5 62o6 62.i 62.7 2. 827 26* 62.6 62.9 33.0
a1000 7S 81a 82t 4l a4a 8*04*o 66 goal. 9.7 111,1 8% 8.9At A

5700 76. 63.1Bo 89. 8 6.6 #Too 67.5 37.7 i8?.? 17.9 87.9 67.9 6.0 66.0 86.1 85.2
600 77 y 1 4ia 65. lia #$&1. #al taool lt*289o 29,4 894 89* S 89.6

(5500 77. 8. 65. as 859.1 9.6 90.3 90.7 90.7 91.0 91.1 91.1 91.2 91.2 91.3 91.9
2! 400 ~77. 9 &i- ia Ia a3 as9-9,S 2&A931 113,1 -haLL 93-1a 93-31 qx3..

5300 77. 8 4A Ol.69.91 91.G 92.S 93.5 93.8 99.94 99.3 99.5 99.9 99.9 95.1 95.2
c a 200 17 . ii.: 8 Ma :99 93 94e, til 115S 96m2 lA. -Al 9ha.? LS

i 100 [ 5. 6.39 1. 1 93.2 99.7 949. 95.7 96.5 96.6 97.2 97.9 962 99.7
ts 02 9 9,9 -11 1.1 94i. Atm &1.. -2.1 2Azat .n.. .i.. na.OW

TOTAL MUfm OF Omm"AflANm1m

c USAF' ETAC * 0. 1d4-5(OL A) o" p" amo mm

'.4

*A .54



* GLOBAL CLIMATOLOGY BRANCHCELN IIDmT
LSAFETAC CINGVERSUS VSBLT
ATR oiEATHER SERVICEIMAC

7;U DAL11TH TAP N wA

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CEILINGVISIBILITY STATUTE MILES

FEET 
-

___ ____- - - - - -r;,0 Z6 Z5 Z4 Z3 Z2, a2 151 ' al'. SI a5 5' ~ 16 5 z 5

* ~~~~NO CEILING* - - -- '15
z I sww '.30 '.8. %'.. 8'.. 1111. 440. 44*7 '.4.. 4*7 44.7 44*.8 4.8 44.8 4.6 '14.8 44'.8

V2000 as t-If~ ROA-- A"-A

'000 7., '.8. '.8. '.8. Be.. .8. 88 '.8. too? %see.8*69 '.89 '.8.9 '.S.9 '.8.9 '.8.9

8000 .9. 0. 50 S., 51. 51. 51. 51. 51.1 51.1 51.2 51. 51.3 51.3 51.3 51.3 51.3

6= 51.1 53. 53 53. 53. 53. 53. 53. 53.6 53.7 53.8 53.8 53.8 53.8 536 5 3.81
r1-7-S..A -55.2 -5.5.2-3 2-1.2 -5-5.2 .-s.2£r 53. 55. 55. 55. 55. 55 5. 5 55.1 55.8 5s.9 55.9 55.9 55.9 55.9 55.

r- 35000 S, . r, - . s I. -sz.r76..- _ 2_hS.A -L-A C7 f

r 300 56. 5o. 59.1 59. 59. 59.! 59 59. 59.1 59.8 59.9 59.9 59.9 59.9 59.9 s9.9
250 CI_ In an-. . -&*p -fl 9 La.2 -&o
200 b 60 63. 63.' 6'.. 64'.. 68.0 6'.. 6'.. 68.6 1'. 68.8 6'..8 6'..8 i'..8 61#08 b8.6

800 :So 66.1 70. 70o; 70. 71. 71.0 71. 71.1 71.9 72.1 72.2 72.2 72.2 72.2 72.2 72.2
a500 __ 72 ZJ5. 75~ - 5. 1-- F- ?%- IL-L 7&L 15.2 LL%

>( 200 69. 75. 76.' 77. Too 7go 78. 78.9 ?8l 79.2 79.3 79.3 79.. 79.. 79.'. 79.81 000 71 12alZ"-iA A, 92. 12.7 A2.7z 112
71. 77e 78. 79. 0 S 1. 81. 8i 2.5 82. 82.983.0 83.D 83.2 83.2 83.2 83.2

S700 73* 80. 81* 82. 83. 83. 8'.. 85.2 85.2 85.? 85.8 8.8 85.9 85.9 85.9 85.9

> 50 78. 8 9 2. 8'.. 85. 860 87. 8.* 88.2 9.1 89.2 89.2 89.3 89.3 89.3 89.3

>W 7'0. 81. 83. 85. 6. 87$TO 9. 9. 1 9189. 92.2 92.2 92.3 92.3

100 78 81.1 3 83: S* ?. Il 9.o 910 91. 93.9'. 98. 95.9 9604 97.8 99.2

TOTAL NLWM OF OSUEVAflG

USAF ETAC 0- O145 (OL A) mwAmoopipaAnau

7 77



* GLC AL CLIMATOLOGY BRAN4CH ~hII ESS'~~'~
USAFETAC CELN VRU VISIBI LITY
AIR WEATHER SERVICE/MAC

727115 DULUTH lAP Mid 73-82

*PERCENTAGE FREQUENCY OF OCCURRENCE W
(FROM HOURLY OBSERVATIONS) ?n

1 VISIBILITY STATUJTE MILES
ICEILING ____ ______________________________

,FE t10Z6 5 .2~ a~ I ?I a 516 0

S NO CERING 38. 39. 39. 39.5 39.5 39.5 39.5 39.5 39.6 39.9 39.9 39.9 39.9 39.9 39.9 39.9i
1 80000 00. Ala Ala Ala 7la -.1j"Al II..) 42.~2 - A.2.

~~~ 180. IlaA. l. Al 4174. 4*. 8 81.2O 4 2 .n A2*. 0 16O 42.0 42.0 A
* 16000 ACI0 4 sl. 41.7 1#-.7 la- 141.7 14.8~~ IAZZ !120 412 A .a 41

4000 ~ ~ Al Al0 #1. *4*4. A1.9 %1*$ 1.9 41.9 42.1 42 .1 42*11 42*1A2.1 42.1 32.1'

1 ~ ~ ~ ~ ~ ~ ~ ~ ~~~T so36 b 7 7 7o%.4o4. 77.9 47.9 4 ?.9 A7.9 37.9 47.9 47.9
z 700 AT7. 48. 1#8a 4ja- .4 A0 Ala 9 4* ,19 3 i ~119, 4,3 A9J.149.~3Aa
z 6m0 348. A49. A9.1 49. SD. SO& so* 50.1 50.1 50.3 50.3 50.3 50.3 50.3 50.3 50.3

f9. 50 50. 50. 50. so,~ S0O1.5.513.3 31 . 51.3 S1.3913

4000 - -I 52..l 2.
S2. 51 52. S2. S2ji-7, -(W S2. 53 A. A. IA0 S4. 51 A. S4.6 S4 A.?7s SA.q S4.9, SA., 54.9 54.9 54.9 SA.9

300 54A * ii, iih.& Askia- IS- jgIh-I? 1ka.71 S6al.7 ) !51. S.7 s.1k.. 56.7l
2500 57. 59. 59.5 s9. 60. 60.0 50.1 60.1 60.1 boots 60.A 60.A bO. 0. f* 0.4 60.A1> 2000 61 3 l lLALAa-_

800 62.1 bA. 55 55.7 55.7 556 5 59 55.9 57.1 57.1 &7.1 50.1 &7.1 57.1 57.1

1 00 6907.72 3.7. 73 73 TA. 1?& 77.3 77.3 77.3 77.3 7A.3 77.3 7A.3

S0070.' 7S. 75.1 77?? 1. 7 .79 %2 79.p 7905 79.5 79.5 7906 79.5 79.5 79.5
?1*76 U± To. il hAW AD-9 S A? I. a .D JL..P 81a-PJLA Jl1-D

2700 72. 73. 30.1 81. $1* 32.1 82. 33.4 33.3 I3.7 3.3 33.3 3.3 83.6 33.8 83.3
a 600 73a 7 $ l I* l. asa as,&? AS.# s 85.9 85-.9 AS..) lb.9

5 00 73. aD &2. $SA. 31. 31.6 3553.3. 13. 7.3 317.8 87.3 87.3 81.8
S40730 SO 32.'8% fla- 99.3 29.7 .11.. .I?.a)1A71a .9.9 999 lb9.9

a 30 73o sO. 32. SA. 37 8. 94 090 9090.!913 91.9 91.9 92.1 92.1 92.3 92*3

0073o 3.t 32:1 aS.: &T.OM 90.1 92.: 92.1 93*.S 91. 501. 97.2 97.71 9S.1 99
73. 80 32. 85 907 9.9s,0 iPs6a.ir iuI.IaiLl~I I a 7 9 f 1 I

TOTAL OMf OUVAflNSsips____

(USAF ETAC 0- 014-5 (01 A) Pw~...T@*mow as m mmonOw',f

T ~ ~I 2do
1~A.

IA



* GLCIAL CLIMATOLOGY BRANCH V R U
USAFETAC CEILING VERSUS VISIBILITY
AIR .EATHER SERVICE/MAC

7 DJLUTH TAP 7N 73-BA
,VrIcN N.M,,".W uZr

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

I VISIBILITY STATUTE M tES

CEILING
FEET i I

S ~ CI o 3 >. 3e zs .Yi> >. _> >'I >"t-' e.>

0NoC00NG 36. 38. 38.' 39. .. 39. 39.3i 39.9 39.3i 39.3 39. ' 39.7

> = 1 39. 41. F2111..: A 0 .2... 2 2.T .07 ,2. 4 2 8 S..C

*60001 L23____-__-_A2- __1 ___ 1 ,IfL2 S

o0 39. 'l.1 '2.: 42. 4.2.9 2.9 . 2.9 2.91 42.9i 912.9 -' 2.9 '.2.91 '.3.0! 4 3.2!

> 10000L43. 4 .o6. 46. AL.1 4AY IAL4.11[AL..1.1 oS 1' '4 '.514&8 m 1 ; 47. 1 4SS& 17.5.9 1000

44. 41. Ift -k. Rt. 1U.~.aA A- t-L, &A-
8 _ .5. If 7. 18.-1 4 q8. 49.c 9. 4904 1 19.C '9. '9. .o; 9.0 49.1189.3,

75000 k l,'y..Df>6000 .6. 9.! 50. 50. 51. 51. 51. 51.0 51.1 51.0 51. 0 51.0 51 51.3 51.1 51.'.
_7. 5000I I- IL LI- % L . 0.

4 50C '7.1 50. 51. 51. 51. S2.1 52 1 52.1 52.1 52.1 52.1 52.1 52.11 52.11 52.2 52.'.

__ _ .5.A. .53.. it .5 . it- L tL 1 C ? J a
350 o 50. 53. 5'.! 5'. 55. 55.' 55e 55. 55.3 55. 55.3 S 53 55.3 55.'. 55.6

2 53. 56. 57. 58.* 58. 58.s 58. 59.1 59.1 59.1 59.11 59.1 59.1 59.1i 59.2 59.'s
2000_ 4D. 60.1.. AZ. I63.. Ih3. .b3.. -t &1 it- t L I -, &.,a h

800 650 57. 61. 63. 63.1 6.. 6'.. 6'. 65. 65. 65.D 65.0 65. 6.0 650s16 .1i65.,
500 u i RI-k A A-0

Z 120 1 62. 67. 69. 69.1 70. 70.9 71. 71.! 71.9 71.8 710 1.81 71.8 71.8 7199 72.1_> _0 5 1. 72. 73.. 7 L..s 71.. 7.s . i ?% tl.s) -'7 ! 16. -n
6 5. 72. 73. 7'. 75. 76.1 76. 77.1 77.1 77.2 77.2 77.2 77.3 77.3 774.' 77.6

(0_JA6.L 7.. 7S5 . l 77.1, . 1-. 78-. 7 9. 1 - 792. Tl-I.lk 79. 7t.4t 2 .

700 67. 75. 77. 78. 79. 79. 80. 80. 80. 81.1 81.2 81.2 81.3 81.3 81.4 81.7
600 .. 79. RIL2 3 . A) L33.- 97 1 1

( 6 69. 78. 80 81.! 63. R%9 8'9. 8 s.'. 85. 86.1 66.'. 86.' $665 86.5 8606[ 86.89L.i 18.f O 2. qS8. & 8. iD?. iE AL.& EAU IAItt A h1 .4.
300 69. 78 800 82. 85. 6. 870 880' 8.o8 890. 90j 90.7 90.? 900 9101920000 94.2 07 00t90

69. 8.. 80. 82: 51:64 8.. 80 89 .19O 91.j 93 6 93.6 9S.2 9S . 96.L99.2

0 690 78. 80. 82. 85. 86. 88. 89. 90. 91.5 93.6 93. 95. j 9 96 y 200 - a

TOtAL NU1 OfF OWYdPA1 __O___ --

c USAF ETAC ,. 0-14-5 (OL A) .gv.o sorom ou im Faim OSOitS I
- -- -- --- -- --- ------- -- -- - -- ----------

* I. ... -, .

Jr-

--



* GLC3AL CLIMATOLOGY BRANICH
USAETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

72745 DULUTH TAP MN 73-82

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

C L ING VISIBILITY (STATUTE MILES,

lFEET
>10 >6 >5 >_ 4 >3 >2 i 2 >a' >VI 2t 1 >-1 2t. > 16 -l • 0

NOCEILNG 32. 35. 36.1 36.1 36.6 36.6 36.6 36.6 36.6 36.6 36.6 36.6 36.7 36.7 3607 3607
_>2c000 37 1. 2. 43.C 4 ,3 7 3.) 13 37 113. 7 A8 43.A L3, 5

18000 38. 42. 43. 143.1 43.7 43.7 43.7 43.8 43.8 43.8 43.8 43.8 43.9 43.9 43.9 43.9
>160 38. 42. 43 43 43.9 439 43.9 44.0 ..oia-D AL4, A4o, 41. 0 S.1 A41la 4.1 q

>14000 38. 42. 143 43.1 44.0 44.0 44. 441 44.1 44.1 44.1 44.1 44.3 44.3 44.3 44.3
S>12000 38.1 42. 43 44 44.6 44.b 446 44.! 7 64,7 55 ., Si 11 ?).7 353 im.8 AL. :.!- 9 3

000'0 0. 45 1 46 16. 16608 0608 46.8 46.9 46.9 4609 16.9 46.9 47.0 47.0 4?0 47.0,
4 _ 1.1 46. *7A q la 97.9 97.9 97_9 1# 8.0 98,1 4A.. P a .1 Aa1 iL.Ij

BO_ 800 42. 47. 48. 480 48.e 4809 48.9 4900 49.0 4900 4900 *9.0 4901 4901 49.1 *99U 0>7000 ! 43 11 -7 8 o 9 49906 -9,6 9906 9. .7 .• At0 9.• )9.7 A 9 .1 I.51 49.9.A
6= !000 3. 48. 490 49.9 50o 50.6 50.6 5007 50.7 50.7 SOOT SOOT 5009 50.9 50.9 S001

> 5 S 9 S. I1S 92 51.9 519 51j 2.0 5 2. 0 D .52.0D 2,LO 52,1 52.1 S2.1 5 2.1
0-4500 46. 50. 51. 52.1 52.8 52.S 52.8 52.9 52.9 52.9 52.9 52.9 53.0 53.0 53.0 5300
0 4000 :46. 51 s .203 52o7 $3,5 53,S3.5 S3. 5 . 3.1 .5.1 S3. 53. - .Si- 13.17 .? v

1 _ 3500 o 52.0 53. 53.S 54.8 54. 54.8 54.9 S9 5949 54.9 549 55. 55.1 1SS SSI1
2! 3000 S48 S 4 95 i ii.52i. 1. 5a 1.)... 5.)513

2 9000 55.9* S 57. 5871 S58. 58.1 58.2 58.2 58.4 58.4 58.4 s8.5 56.5 56.5 585
(__ 3058 601 1 n 6 62.7 2.TAJ 62.f 62. 8 22.8 12.1 AlA9 9-A. 52.9

800 54s, 60. 62.( 63.1 64. 64.7 64.8 65.2 65.2 65.3 65.4 65.4 6SoS 65.5 65.5 65.5
_ 51m 57 3 l 66 8 69 L9. 69 &97 L9) 7 L 9. &9.61 A.9 9

S1200 6.: 67 68.9 70o 72o 72.8 73o 73.6 73.6 73.8 73&9 73.9 74.1 74.1 74.1 74.1
1000 1 b2.! ? 1 72 0 7 76& 77,2 72 ?7o5 77o7 77,7 77,9, 77,9 17a9 77,9

-900 62. 711 73 75. 770 78.2 T6S 79o2 79. 79.5 801 80.1 80o3 80.3 80o3 80.3]
S800 63 7 79.9 A. 1..1.1 1 2.4 82. a2 ,12 112.7 12.7 N2.7

S700 b3o 72,. 75.1 77 79. 80.9 81* 62.3 52.3 82.8 83e6 83.6 84.0 84.0 84.0 84.0
600 64. 73al 75og 7o 3 84.1 It.. 85. as .% 1 1 .9 81. 9 i5.9 &S.9

(500 64. 730 76. 790 820 83o7 84 85o. 85.S 36.3 87.4 8704 87o8 07.8 88.1 86.1
4- ° 64 73.l 76. 79. 82. 8o.4 &0 87,j 58. , 88,3 89o3 89o5 tool 9 0. 900:900
300 64. 73. 76. 79. 83o 85.1 87o 8.9 89.1 90.3 91.8 92.0 92.6 93.l 93*4 93*4

z 200 64 73o 76. 9. 3. S A I.,. ,e., $g%. - 9.31 ,,. ,,. Sa .h ,,.,, ,, .1
S1,76: 79. 83. 85.2 87.5 89.6 90.0 91.6 94.0 94.2 96.0 96.2 97.3 9903

• 6oq7o81627909 830852 8705 890 .000 1. 99.0 99.2 9k.D 11.2J iiT..3 iO0

TOTAL NU3MO OIM amlvno A79
(-USAF ETAC ,6 0- 14-5 (0L A) myo osorvm owan mm

- ---

gor

mi. = .,immm . ., i i il
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* 6LCBAL CLIMATOLOSY BRANCH CIIGVSBLT
USAFETAC C ING VERSUS VSBLT
AIR gEATHER SERVICE/MAC

DULUTH TAP MUAZ

*PERCENTAGE FREQUENCY OF OCCURRENCE 1 TA";

(FROM HOURLY OBSERVATIONS)I

I CEILNG VISIILiTY STATUTE MILES,

NO CEILING 38., .*.'0 0 0 O 1. 1.*.'O~'06*. 1.

> 18000 .161. 1*'.*.*. Si3 '17. *7. *7 .5 '"7.3 -&7.3 *7.3S *1.3

> ; 000 4416 470 A4IZ. AW AL) 1#L) 47*4 4704 AlA) 4Ala)04440 ~1. *6 *. 7.1 *7. *7. *.*. 7**.1*.1*. 7**. 7**
* 2000 it~, i 9- % -n41-

Z 0 * 47 . Soo Sa. 50.1 50. 5o. Sa. 50.6 50.6 Sao 50. Sa0b 50.6 50.6 50.6 Soob

8 000 419 Sz 50 2 z Se S2797 .A52.7 S.?.. S29J7 S2,7.. S29Ta S5.&.. i.7.
1 7000 49

50 S 53.9 53. 54o 5*.. 5*. 5*0. 5.' 5*. 5*.3 54*3 S1*3 S493 541.3 %*3 S4.3

> 500 S2. 55.: 5. 55. 55.I 55.s 55. 55. 55.56.1to 56.1 56.1 55.1 56.1 56.1 56a

Is; 2_ - q .- &- - A g.S &a &..~s -Ls %~ -S&.s &

2 00

800 62 68o -9 700.. .-U0f -nsa ?Io -l20- -n-es17o ?9 21 21T~l7

-1200 67. 75. 76. 76o 79. 0 SO. 61. 61.3 61es ales 1.5 61.5 1. ale5 61e1000 &a - n. 1 1 A2..4Z -% L -&L A .
9w0 be* 770 790 SI* SR. a3 0 * 85.0 St&s $So 66*0 3 66.0 SO 6.0 66.0 SI*

S700 9. ?6. ao 83o 6*. 6 a 7 87. $ 7. ITS S 9.6o 89 . 69.3 69 .3 389 39o3
__a~ 600 619... Alta 91 972072.

S500 69.' 79. 01. 840. 6so 6?. Sao 69. $9. 90. 91.0 91eo visa 91. 93eo 9IOU

40 ~ 9 9 I * 6 69. 91. 91_92939 3 9.7 92-9 9.7 9.9

>-30_ 9 79. I at*. 86. Sao S9. 92. 92. 920 95.5 95.5 96916. 9.1 9 9.7
__0t S&A 691 JI2l 15. %.1 IL.)AD

TOtAt IUfh OF 92IUVABON AIL

CUSAF ETAC 0-1- (OL A) -ba 0WsPmo OK

~~go

4b'

i t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __A



G LOBAL CLIMATOLOGY BRANCH CEILING VERSUS VISIBILITY
AIR IvEATHER SERVICE/MAC

727115 DULUTH UAP HN ?3-92

PERCENTAGE FREQUENCY OF OCCURRENCEI n
(FROM HOURLY OBSERVATIONS)

£ VISIBILITY (STATUTE MAILES,
CILING______
FEET. 0 -3 a2___ -- ___IlZI_ . 2t 'l 1 !

NOCIIG38. *0 40. 40. *0.5 40.6 *0.6 40.6 *0.6 *0.6 %0.b *0.6 *0.6 *0.6 *0.6 *0.6

2>16000 441 *7. *7. *47. *7. *7o *7. *7.6 *7.6 *7.6 *7.6 *7.6 *7-6 %1, *97.6 4-

2! *151 17. *48. *48. *0 *1 48o2 *8.2 *. 45.2 *5.2 *8.2 *502 %6.2 *5.2 *5.2
200_ 1 4A 449. 4419 4905 lt95 a9, 11. Al9S 49, 491 19.6 49.6 49.6

*8.0 50.51.51 51.3 Slot 51. 51.1 51.5 51.5 11.5 51.5 51.5 51.5 51.5 51.51
79000 It 9 a -. 2. 12-7 1271 2l. %2_7 S2.7 2.7

65.2 3C ~ 55. 39 55.1 55.3 S* 3 56.3 55.3 55.3 55.3 5353'

4500 53o 55. 56.4 56. 560 5.a 56. 56.9 56.9 57.2 57.2 57.2 57.2 57.2 57.2 .1
.000 5aL Slt -51s li. Alt SO- -UIL ~ f-A~a lA lA

e3500 1 6. 59. 60l &D0. 60. 60.6 60. 60.7 60.7 61.0 61.0 61.0 61.0 61.0 61.0 610

S2500 590 6*. 65 v!5.e 65. 66.1 66.* 66.* &b.* 66.6 6606 66.6 66.6 66.6 66.6 66.61
?2000 62. in.,. -Zt. -22.. L ..2.0 1z
IW bS.0 71. 720i 7*. 7*. 713 75.7 75.9 ?5.9 76.1 76.1 7601 76.176.1 76.2 76.2

150 6i 7 i ILL 740 ?b 60U 79. 79o 8D. 20.4 Uos) Soo?. AD, 8. 90.7 -I. li
S1200 69. 770 79. ate 51. 82.5 53.1 63.7 53.7 34* 8*.2 86*2? 5* 64*2 8403 84o3

1000 69. l 2.5~L lit Sit -l Hea AS.$ 86. 16.6 26.5 66,S 9&.&
S900 7o 79 51. 63. 6*3 SI. 56. 56.5 866.8 $70* 517.6 87.6 57.6 67.6 57.7 57.7

0 700 so*80 63. $So $&*. 67.1 55.1 59.0 9.0 90.0 90.s goes 90es 90.5 90.6 t0.&
2*00 70. J sb AIb 119, Sit go b Lb .21a 9l10. 91.0 I1P 11.2 11.2

Soo0 71. 61. 63o 56. 87o 8697 9 90.9 90.9 92.1 92.7 9?.? 92.7 92o7 92.5 92.6
4W0 7 .91± &1 b SS to goo gas 92& 23W 91 i3a Sla SA tLl 1*

S300 71. $1* 53. 56. 57e 11.99 * 91.s 92.0 93.3 9*.5 940S goes %as5 go.o 4*9
-200W 71. $IL 13. 86to 9, l2b toA .L si 1L2"b I.& 9LJIAIAA 947 L
> 00 71. 61 3 6. 57.: 69.2 90,4 92.7 93.0 tool 96o2 96o2 97.5 97.5 97.6 99.?

TOTAL OFU @U OSUA1ISN

(USAF ETAC 0- O145 (OL A) ,uwu nap e w n mmit.

5 .7 T

- I

wilo

MsOq
* - 4w



* GLOBAL CLIMATOLOGY BRANCH ELN ESSVSBLT
US ET AC C IIG V RU IIII
AIR 6EATHER SERVICE/MAC

nuLUTH TAP w ! A

PERCENTAGE FREQUENCY OF~ OCCURRENCE 4Ami3
(FROM HOURLY OSERVATIONS)

4
0 CTILINGVISdOt.TV STATUT9 MILES

a s2 2!. 5. z5 4 5 55 Z3. &21 aI 5IZ. a5 I5t5. 55. a5. t5. 16 . *

a-000 ! -&LO -LL LO -&a& - .a ALL& ASJJ

W& 5.5.~5 s -5 *5.- -Ala 6.& sis. 4 0.*51" -5. -"", -A& -SA.

12000 47 ~. a7. -19. 59.Z. 59. A9 79 -9 -&9. S9.&Z2-32-3- 1
000 7.11#.40 9,to 90 9 t glto 490? 59. 49.? to.7

8000 4 ! S . Sle Si s 51 1le S b So i SSW S1.0 1 1.1 51.1 51.1S e SI.! Slo
7000. I 2

fb 6M 51o! 55. 53. 53. S5. S391 530. 5. 55.1 55.1 55.1 55.1 S5.1 55.1 55.1 S5.1

2500 s5* 53. 53. S3. 53. 55.l 5,.l S50 SSW s..I $Sol S*I SS3 Sso. 5.3 55.3;

5550 s. 71.: 71. 7e. 7. 73 73. 7ee Soo a3 7s. 83. 736. 7.G 73.3 7306;
__I . 19- so- l1.~i.I) 1.

250 So 7. 63.1 63. 62 63e *3 63. 63. be* 65. 64. 64* 6*3 6.3 55.0 64*31
H000 &1.ii L .AaA. At- _Zia U. A A a -In-&a flu

> 9w0 71. 82* 65. 55.56 69.as 69. $b. 860 *To 91. 91. ale 91.5 9?3 1.

&__ 72a. 12* -2A&1. 2
5W~ 72: 8,4. 65. 86. 09 90. t 9 00 9919. 93 9le 0 9510 Ole5 9*.? 9*.?

00 73o go 860 soi 89*2.D95092s 9 * 095.6 97I40 ~ 9. 97. 96.5 99.5

n . - -. -- *F

4w4



G LC'SAL CLIMATOLOGY BRANCH V R U
USAFETAC CEILING VES SVISIBILITY
AIR WECATHER SERVICE/MAC

72765 DULUTH IAP MN 73-82

PERCENTAGE FREQUENCY OF OCCURRENCE .u4n
(FROM HOURLY OBSERVATIONS)

VISIBILITY (STATUTE MILES,
CE LING_______ -- - __ - -

IEET. ___

NOE0N 400 161* 1120'1 41.9 429 41.9 113.9 41.9 41.9 41.9 41.9 41.9 81.9 81.9 41.9

a: 18000 44. 45.1 45.1 45 85. 85 65.840 es5945 58 5.8 685.8 840 5.9 Se 45. 8.9
441600 45 4S., 3.,L AS.. 4i5 ii' .9 45,.Ili 45.9 45.9 as,~ ar9 45.9

85.0 86. 4701 47. 87.1 87.1 87.1 87.1 647.1 47.1 #7*1 87.1 67.1 87.1 87.1 67.1

2: 1000 1** . 0.o 50. 0.2 50. 50.2 S0.250 50.SD2 50.2 50.2 50.2 50.2 50.2 50.2

1#89. 5ao 52.1 52o 52.1 52.1 52.1 52.1 52.1 52.1 52.1 52.1 52.1 52.1 52.1 52.1
Z 1 000 50oa 0a 3~ 53o 3i. S3. 5. 329. 3253.2.-2_J2JJ, SU i.

600 52. 58.9 5l.! 58. 58.5 58. Stes 58.5 56.5 58.5 Sil.5 56.5 58.5 56.5 56.5 58.5
Sz 5050_1" 5s. 55. L5 55.1.L

4000 52. 55. 55. 55. 55.7 55.? 55. 55.7 S5.7 55.7 55.7 55.7 55.7 55.7 55.7 SS9.7

3 500 55. 58. 58. 58. 58.1 5. 57.1 571 58-1 55.9 58.9 587.9I &?.9 58.9 %?.9 1

3000_ 58. 5 N. S 9T,S. 59, ~~ 7 590 S90 590.. Ii9. 590 5.51 S. 11.3

bs ?18 710 710 7109?109 109 1.9 71.9 71.9 71.9

1200 70. 76. 78. 76. 790 79.6 79.7 80.0 50. 60.0 60.0 60.0 60.0 60.*0 60.0 60.0
Z1000 711 . .7j 1 0 fle J3. 6 slog 91. at n.. ii, 21. al Its L.P a11.9&

> m1. 7Be 50*4 al. Ole 52.6 82.6 83.0 53.0 53.D083.0 830 113.0 83.0 83*0 53.0

~700 72. SO- 52.5 3. 54. 85 o 5 85. 966 55.f 55.*6 65.6 85.6 55.6 81.6b 8S. 85.6
__ 600 1 1 72o $4, A4,1 8iz 15.-t 87.) 2111 AT. I S. I~i AZ" 27

So0 73o 52. 8.1 Ils. 8?. a? 88.01 58. 8 9*68.oe 88.8 88.s 88.81 se.s 58.8$ 88.8
400 73.1 B26 ISO. $6. as& t: Aw1 9004 9.4900S 9fl a 9 as aIL -2L& 9t.0 9la[ 9
30 3 83o 85. ST 87 9* 90.1 90. 92:1 92.1 92.5 92.8 92.8 93.0 93.0 93.0 93.0

'00 73.1 83. 85.: 87. 89. 90. 92.M 93.1 93.5195.2 96.0 96.0 96.81 96.51 97.1 99.1S0 ilL 43. as. SiT .11 90.. 9&1 93,) n.J 8ha 91,2 flL.PIOL2 9. t

USAF ETAC M" 0.145 (OL A) Puivks sm ppm # auow

go.

- - -- - - -



S LOBAL CLIMIATOLOGY BRANCHCELN VRSS IIBIT
() USAFETACCELN VESSVSBIT

AlR WEATHrER SERVICE/MAC

7 ~DULUTH XAP M m. N=2

*PERCENTAGE FREQUENCY OF OCCURRENCE A4
(FROM HOURLY OBSERVATIONS)

S CEILING ~ ~ . ~ 3 ~ ~ VISU.LITY 'STATUTf MAIS . e' s. o
FEET -

S ~~~~NO COILNG3. .do. o... 0. 0. 0. 0. 0.0. . f6.6.60303

.; f ;062.4.1~ 144. 66. 46. 66.1 66.8 66.9 66.9 66.9 66.9 66.9 6 6. 9 46.9

612. 66.65. 4. 65. 65 65 %5. 61. 45.6.5 65.5 %S.5 65.5 4S.5 65.5

4561 ~ ~ ~ ~ ~ 5 66.8 8 41 9 80fl 81 65. 5.9 65.9 6.9 5. 466.9 65.9
2t 9=.. Ala.~.s. -IC6 -Wa ..aa..j Ia. n.?S.

8" TO 90iSclj o. o* ao ao504 50.8 50. SO$0. o 50.5 SO so*$ 50. oo0.
52.0 SZZ- St2. 91. 53 5. 53. 0 53. o

6= 53.! 56. 52.! S2. 57. S2. Si. 99 So 3* So 30 s 30S0

0 I 50001 .

4000 50o' 53* S3*. 54o. ii... S% S0 S* % t! % 45 os.OS 0 4

35- 00 53*1 S6. AL. .5 k.. T 70 T SO T SO T ? AL.)SOTS
50 5h~70 75.l 0 52. 3 3. 56 56 e 65. IS 5.51 6.1 62 6.* 5262 6.3200ii.129

(20 7. 0 5* S. 55. 56. 5? 55. fee. 59. 59.3 59.3 59.6 5196 ?9.5 79.5

z 90o 71. 50 2 59. So. $I. &9. 90 91 91 92.0 9. 93.1 93.1 93.2 93.3

3 00 71. 50.4 52. 8. 5?. $. 0. 9ag 1 92. 9 95.5 925. 96.5 96.9 9?.? 993

CUSAF ETAC 0-14-5 (OL A) omum sem an pos im numE.

7. .



LOBAL CLIMATOLOGY BRANCHCELN
AIR WEATHER SERVICE/MAC

771 DULUTH IAP MN -73-42

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

S VISIBILiTY (STATUTE MICMS
CEILING

FEET.- -~10 Z6 Z 5 kA 4 Z3 22 a 2 a I , k1 aI k. it Z~ 2 5 16 2! k0

N20CILIN 37.0 8. 39 39. 39.5 39.6 39.6 39.8 39*6 39.6 39.8 39.6 39.7 39.7 39.0 39.8

*39.1 80 %1. 81. 81.5 41.8 81. 81.8 41.6 41.6 41.6 41.6 81.8 81.8 81.8 41.9
IA0 jg ?.'. 16" 41.5 AI..i 81..? 41,. 4 * qL §L u-l.

k 4000 80 41. 81. 819 81.9 2.0 82.0 82.0 82.0 842.0 8290 82.0 82.1 82.1 82.1 82.2

k
1

0
0  2. 88. 88. 85.1 85.1 85.2 45.8 45.8 85.8 85.8 85.8 85.8 85.5 85.5 5.5 %5.6

1, 9000 44.- 7 51. 4L. 470. 8 7 47.S 9.. 9* . Al 4.9 47-9 40
z so 800 6. 8. 89. 49. 89.3 89.5 89.8 89.9 89.9 89.9 89.9 89.9 50.0 50.0 50.0 50.1

00 'Is8. solieSe 11.1 ai J U2-U 2,-Lf52 3 S2..! m 53. 2.4 12.1,
6= I 9. 51. 52.1 52. 52.5 52.7 53.2 53.3 53.3 53.3 53.3 53.3 53.8 53.8 53.8 53.5

- so. 53.1 53.6 58. 58.8 58.8 55.1 55.2 55.2 55.2 55.2 55.2 55.3 55.3 55.3 S5.8
:050000 1 54 S.. 55. 95 56a 56 .) SAL? 181 8. 11A"23_5_r 5659-1h.2

a 3500 51. 5. 55. 58. 5683 58.S 57.D 5.1 57.1 57.3 57.3 57.3 57.8 57.8 57o8 S7.5

S2500 55:. So 56. : 80 0. 8101 81.9 81.9 &2.0 82.0 82.1 82.1 82.1 82.2 82.2 82.2 62.3
Z: 2000 57. 81. 63 4* 68. 88 9 i6l' .8. 65&1 6~S 2 *L &S&P &i.9 &.kb. &&a.

S 0 8.2 62 88. 65. 65. .0 88 88.076&8 88.8 84.9 8.9 88.9 817.0 87.0 87.0 87.1
a 1500 60 * 8. i.I]1122..? 7.i 1. a 1.4 11.. itll 70.

6 2 2. bo. 70. 71 72. 72.5 73.8 73.5 730S 73.6 73o8 73.8 73.7 ?3.7 73.7 73.8
l 000 65.1 72. 73. 75S l 77 1701 11. 11.50 1.7.. 11.4 77,% .21.. 1.1.77

> 900 88. 73. It. 78. 77. 78.2 79.3 ?9.7 79.0 50.0 80.0 80.0 80.1 80.1 80.1 80.2
SIX _____ 87 . 11.. 77. 78o 7 "alj90 f01. jj.951 8 ie .1. I. 1.

k700 87. 75. 77.1 ?Be 400 80. 52.3 83.D 83.l S3a7 83.7 33.7 83.8 83.5 83.8 88.90
6: 800 al5, ?so Boo.. .11* 19- ASS I58-S" .1.11-9 ..~ 15...? lk

> ow 89.2 7?. 79. 1. 83.1 88. 86*. 88.6 8 5118.0 8.1 88.l 11082 Ba.2 88.2 8.8
a~ 8900 7t?? 79. 820 1?* go* Ii l 1196 1'ol 1.3 11*. 12. 11.5g

300 89.4 771 80A 83. #So 88.g &t9. 91. 9195 93.8 98.0 .0 98. 94*3w 98.3 98.8

10 69. 7?. s0. a3s 5.S8. 90. 92. 92. 95.8e 896 98.9 97. all._u 98.8 99.3
89.I g~ 77.: 80:. 83. A±.IF&I 90.0 1. 2*929 PS 96*L!9 .969.299091* 6 99LI.. *3~

MOAL NA OF 01IVAI0U________

USAF ITALC '*0-14-5 (OL A) mro a op* o nmm

..
7



* GL03AL CLIMATOLOGY BRANCHCELN V RS S IIB IT
) USAFETACCELN VE S S VSB IT

AIR wEATHER SERVICE/MAC

7;wDULUTH ZAP M

*PERCENTAGE FREQUENCY OF OCCURRENCE nW,:n

(FROM HOURLY OBSERVATIONS)
VISIBILITY fSTATUTE MILES,

CEILING ____

FEET-

NO. 36.IG 37.937 37.2 37. 37. 37. 17. 37.3 37.3 37.3 37.9 37.9 37.9 37.6

I _t=__ 37. 3a 38.' 36. 36.1 39. 39. 39. 39. 39.0 39.D 39.0 39.1 39.1 39.1 39.3

14000 37. 36 39.1 39. 39.1 39. 39. 39.2 39.; 39.2 39.? 39.2 39.3 39.3 39.3 39.5
12000 j~ ~ i D. D. D. D...0..A.. L....~___

>10000 a1 92. 2. 92. 92. 92. 42. %2.9 42.9 2.9 42.9 92.9 93.0 93.0 943.0 93.2

8000 411. 45. 95. 96. 96 96. 46. 96.5 6. 96.5 96.5 96.5 96.7 96.7? 4676.9~:

1 500 .2.. .52 - .52 - S2- -S..? 4 - Z -5
>- 450 9. 51. 51. 52. 52.3 52. 52.0 52. 52.8 52.6 52.8 52.6 52.9 52.9 5 2.9 S 3.o

>3500 l1. 59. 59. 55. 55.2 55. 55. 55.e 558 5.8 55.8 55. 5.9 55. S..s a..,
3000 __ _ __ _ _____'-- 7.I

> 2500 Soo 57. see 5ee Soo 599c 5. 59.6 59. 59.6 59.6 59. S9*7 St9. 59.7 59.9

1500 -62." ..61..S .61.

:200 60. 6 .* 67.l 66. 69. 70 0. 70. 70&$ TooToo 70. 70O 71.0 71.0 71.0 71. :
.: 63. 70. 71.' 73. 79. 11 75 .5 T68 76. 76.1 76. 76.2 76.3 76.3 76.3 76.6

5 70 6 73 75. 76. ?701 76. 79. 60. 60. 60.8 $0.9 80.9 *1.0 ol.0 61.0 61.3
Z6W0 __, Sa- All -t j 7 .13.2-& -A". -&&" -834A

Soo50 66. 7o 76o 60. II 63. 6s .so* IS& 5S 86* 81.237 87 .3 87.3 673 67 .5 ~eCR. a 40 .71A, .U7 -2.1110.0
> 0 66. 76. 79. 61 3. o .$to " 93t 90. 92.6 93.2 93.2 93.6 93.6 93 93.

2100 b6. 76. M9 1 9 6 9 92.91 92a 9119. 97.0 97. 96e1 9603 96.$ 99.7

MOAL NLAW 09M1A 4 am.

cUSAF ETAC -0. 014.5 (OL A) OWst. wmm o a MW oft - mals

I , 'E x.4

p'Ey



* GLOBAL CLINATOLO6Y BRA4NCH
USAFETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

7291 DLLUTH ZAP . .,

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY 'STATUTE MILES'
CEILING

FEET'
>-t >01 6 > Z3 4 I >-3 >-a2' ?-2 til Z., 4 >- f t i-t z- 5- >-16 >t t-0

NO CEILING 320 3. 34*6 36.9 35.0 35.1 35.1 35ol 35.1 35.2 35.5 35.5 35.S 35.5 35.6 35.8
S-20000 336 360 36,9 36, 36.9 96,9 37.f0 37.2 37., 17.2 37.2 37,3 37,5

a 11000 3. 36. 33 3636 .9 37.1 37.0 37.0 37.0 37.1 37.3 37.3 37.3 37.3 37.6 37.7
>-6o00 3 6336 36*4 37* 37& 370 37a. 37.1 373 373 37.3 37.3 17.1
-:4000 34. 36. 37. 37.3 37.4 37.5 37. 37.5 37.5 37.7 37.9 37.9 37.9 37.9 38.0 38.2Z 2-000 360 38o 380 3993 39.4 39*5 a99 39,6 39* 39 o g qo0 0 4 Om O qo0, 40, 4040&3

t 10o0 39. 61. o1. q 42 5 42.6 62.6 42.7 82.7 62.8 63.0 63.0 63.0 43*0 43.1 63.6
t 9 600 40A %30 a 6 3. Al .Ma3 S 04, %.& 4S. p 4S. 1S.4 .soS.1 4S.3

( 8000 f41. %. 6. 5.1 6S5.3 %s.6 4S.7 S.6 658 6s*9 46.1 46.1 46.1 46.1 462 46.4
A 7000 &Al 4, 48o 49 4L , 9 1.) 8. 49, Al.92 49.) AL.) Aa) 119.3 49,%

6" 6 5. a 808 68. 49. e %9. 9o8 50o2 50.3 50.3 50* 500 50.6 50.6 S0.6 50o7 50.9
b >_0 .91 S] $1 5.15 S1.5 5l1 51., 5 .7 .9 51..9 1 , S92.13 S2.3

> 4500 16,6 0. 50. s 1. 51.l S518 .SZ3 5 2. S2 5 25 S27 52o?.? 5297 52.8 53.0
* 4000 47 . 1 511 S 52 Sam S33 53& f. i s3L 7 539 S3.9 53.9 53.9 511.0 54.2
1 3500 9. 53. 53. S4. 5qO S40 552 5S.3 5.3 55.S 857 SSo7 58.7 SS.7 SS. S6.O3 000 499A q o $5. 1 S .3 5 g 5 S h. S S h. t s kb. l 5 A " S 7 .u s& E a7 . 0 Tj~ j S T7 S T 1 % . 1
S2300 50. SSo 55. 56 57. 57. 8ag 58. 8.l 58.3 58.5 5805 $SOS S8s 58.6 58.8

3 000 " ,7 6 fl o ,8 l"O - " lb _A1. 1 il.a1 . 51A.3 t -A A I

_! l00 52. 55a 59.1 6o 6008 61. 61.8 62.0 62.0 62.2 62.5 62.5 62o 62.S 62.6 62.5
1 '500 S. 600 L 6S L &S.S &S.9 &o i S9 &St . 65. ki.a.

( 1200 560 62 630 64o 65.8 6.1 676 67,8 67. 9 6805 68.8 65.5 68.5 65.3 68.9 69o2
2t $000 . 68 . 6.W 6 8. S,.8 69. i0.S ?1.0 7. - 72.0 72.1 72.0 72.0 12.1 ?2.3

S900 58. 6501 660 680 69. 70 71. ?2.7 72.8 73.3 73o7 73.7 73.7 73.7 73.3 ?6.0
( __-___ 60, k70' 4.0 D. 1,| 71. 7.1s 13,1 7 1.1 9 79 lb. Th. ?&.I 11..]

> 700 60. 6. &9. 71 72.1 73A 75O 76.' 7606 77.5 77o9 77.9 75.2 75.2 70.3 7.5
z 1. 69. 71.0 739 7:. 7?3 77 l 190, &O799 Do L 8a 8100 81,l 8l1l 8193

( _ 500 62. 71. 73 S. 75 7 7 $go 82.1 62%3 6.*2 5.0 8o0 &53 85.3 5So% 55.6
400 62. 72. 73. 6. 79. 7908 601. 8155. $49 11o8 f1) 8708 8 8b. ilo s I80

300 62.1 72. 70. 77. 79, g0.9 56.0 1 00 7 ?0 8906 90e 900 9103 91.3 91.5 91.60 6.j, 720. ?801 18,± 8L.. 8158, 888.±8 9U,) 9S.,) 9.1± 9t 9S.,S 9m.k 9&.3
100 62. 721 75.1 7'S .T ole 80. 1.a . 56 0. 92.3 94a8 96.5 96S 96.5 90.6 99.7

b20 ?2:1 ?Sol ? 8. 50. 8106 $St 608 0 920. 948 94,8 94.91 9508 91.4 9.L

6 VO12 T N*UOt ?SoVAf Sol s 2

C USAF ETAC " 0-145 (0L A) owmam wpe on amm

- - -- - - - - --. r,

1b

.A.. m .... ",.
... .. . ++ .a



GLOBAL CLINATOL06Y BRANCHCELN V RSS IIB IT
) LSAFETACCELN VES SVSB IT

AIR WEATHER SERVICE/MAC

7DULUTH TAP MbN 73-a2

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CELN VISIILITY ISTATUTE MILES.

NO CEILING 29. 32.' 33. 34. 34o 34. 34.9 3*.9 1*. 35.0 35.0 35.0 5.1 35.1 35.3 3502i 20000 an-7_&A.3 an-7-1A.0 n- D.. A
> 16000 3*#. 38o. 39. 40o *0. 400 40.9 40.7 *5 4*9 40.9 *0.9 *11 *11*1 41.2

34o 38.1 39. 4* 140. 0. 4*. *. 40. 4*1 *1.1 *1.1 *1.2 41o2 41.2 *1.3

2:10000 37. 4*. %%a %So *5.s *5. 45* 4*. *S.7 %*. *5.8 %5S %5.9 *.9 %Sao *600

(0w 39. *5. *6., *7. 47.4 *7. *7 *To *7. 4*9 47.9 *7.9 *81 *8.0 *9.0 *8.1

i 5000 oS " I

>-*0 10! *8. so*; 51. 52.1 S2. Sze 53.1 53. 53.3 53.3 53.3 S3.* 53.* S3.* 53.5

(~ 4000 1 IL : E j
627 250 5*

3 000 qa.. IL.. I-d-A"L.- S , S
7 200 1 S3.1 S4.4 70. 72. 7*76. Sao 90 . 890.Sa 890 S9.8 81.2 81.2 81.2 81.3

51.80 65 69. s72. 75. 77. & 0. 82.1 82. 39.8 15.3 85.3 6.81 6%91 6.3 692

900 51.l 65.1 69. 73. s7. 79.8* 6 8*a7.19. 79. 79. 793 93 9S3 93.5&

> 700 51.0 65., 69. 73. 720 79 *. 7. 860?so 91.0 93.4 932 95.3 91. 97.7 99.7
Z 0W Li.A - .-~ 7z4.L~ - .L m A~Z ,.. &&I -i
>C0 16 4&&O J6 6&&0 69$00OA MIE: OU 720US ?S pA 0 a*92

4W USA 69-1 &9.!5(LA 7 - -& f 0 2 2 . 0 1 211 o - f
11 300690!-70-?To- -- 6160a?*- t

200 ~ ~ ~ ~ ~ a *.- N!!t!-I!-! !! !!

Ti7 To?

>~~ ~ 10 116A6o 3 ? 6 8. o969:9. sl 90

51 as A.7 7 109,9 R. ]:6 OtI



G LOBAL CLIMATOLOGY BRANCH ~V R U
USAFETAC C..EILIING V RSU VISIBI LITY
AIR WECATHER SERVICE/MAC

775 DULUTH ZAP RN 73-82

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

CIILINGVISIMLITY STATUTE MILES

FEET,- _ _ _ -

ti 1 tI 6 1 !5 ad A 3 a 2'1 Z2 a 1 11 al I z - t 2 6 -Z to

NO c"luING 35* 37. 37. 37.9 38.1 38.0 36.0 38.O 38. 3s.0 38.0 38.0 36.0 38.0 38.0 38.0
t 20000 39 4jj 43. 63.S 43.8 43aiL 43, 5iP 44 4 404 4 iam

;I6> sm0 39. 3.g 63. 43.5 63.8 63.8 63.6 66.0 66. 66.0 66.0 46.0 664.0 66.0 66.0 6.00

A4000 39.4 63. 63.5 63 63 38 6 3* 66.0 660 66.0 46.0 66.0 66.0 66.0 66.0 66.0
t 12000 al 11m Ii..Ai 5 i.7 4sm, 45 , .. ? Ii..? A 1i.9 4i) .5.) Ai- A
J0000 63.4 67. 68.1 68.1 48.e68.9 46. 68.8 68.8 68.8 68.8 68.8 '18.8 4S.8 68.8 6S8

80 6. 5. .5.1 Soo 51. S.l 51.8 51.8 518516 51.8 SleSo5leSo 1.8 51.8 51.8 51.8
i 700 F6. 51. 52. 52.2 52.6 SL ii.. Jim) S3 im) Jim) .1 3*1 53,) 53I*1 S3. .1
>- 6 7. 52. 53. S~ 53. 53 53.S 56. 49 56. 16 56. 54.2 S4.2 56.2 56.2 56.2 56.2

5000_ Aim. iS. IS.. Ss.ji . -AA-5km. 5.1km. Jim Ii,.. ii..!' k~a jmAj 4 -SAR 16.1
S4500 8. 56 a SB. 58. Sbe? SbeS 57.0 5?. 17 573 573 57.3 573 573 73 57S.3

000 68.aa 5j 56. S7. i 1 s~ 5m..-L . &am& IS .. 51. 8.
Z 3500 69. 58. 1?. 58 5e9.1 59. 59. 9. 598 9. 9.9 99 599 t59.9 59.9 59.9

t 60 9. 56. S7m 1t 600 boom . 0..3j .k0l. 4 D .4 lm6.9
a 20500 50. 58. 59.1 80. 81.q 1. 62. 82.6 2.4629 82682.51 82.S 82.1 82.5 82.5 82.5

19000o 51. 81. 83.1 6. 85.4 85.1 88. 8.7 88.? 8.8 87.L 87.0 87.0 87.0 67.0 87.00
1500 53o 6. 8.C 67. 88.O 89&. .jj 1 11,00 6a 100 ?D ?009 1 0 09 *?10. min9 70in
0 00 56. 88 1 88 69. 71.5 72. 73. 76.6 76 1 7 .3 7 .3 7 5. 75. 75.6 ?S .6 ?

S 5. 87. 70 71. 76. ?S 7 6 ?1i, i.@ 18. go 07: it,.9 zii, 7901 790m 79.1 11
S900 55. 88. 71& 73. 7S.71 78. To. 79. 19.7 90o3 80.7 80.7 80.9 80.9 80.9 So.9

80 55. 89. 72. 74. 107Li !fl± so 81. 8291 $1*? 63e3 83~ 63*~8 1b 938 lL?$*
700 55. ?70A 73.: 75. 78*98D 80 1.: 83.3 83.S 86.1 81.2 85.6 &1.8 I1.6 $1.3 85.8

S600 55S 70. 73. ?6 7 08. 81 93 65419 Ala 7. 87. 7 sea 68910 $900 it9.
> 500 5 0 6 7. 8.1 8. 8. 8. 87. 89.1 89.9 90.1 91.2 91&3 91.3 91.3

___ ?_ 0:1 74: 75: slo 8 : 1 2 $5: 31,0 &TOlm.6 n im? A m 11 ) 1
t 4 00 55 70. 76. 78. t 82 81.0 88.1 905 908 93.3 96. 95 9I.1 970.8 9 1.?

00 55 70. 76. ?so 82.8 81. 88.1So 90.5190.9 93.6 96.9 95.3 97.7 98.0 98.8 00.0)

55.1L5  70. 76.1 78. 1120 $ll 88.1 90. ilL3 93.6 940 9503 !.~ 9 IO 1 960jl~m Lo

MAL NUMM O 0 @SVA@NOM f

CUSAF ETAC Z~0- 14-5 (OL A) Pww pto pv o RCm
-mgo

7,,
-p,- '4 ,



G L(9AL CLIMATOLOGY BRANCH CIIGVSBLT
USAFErAC CING VERSUS VSBLT
AIR WEATHER SERVICEfl AC

1ZU DULUTH XAP Mbvm tl-fl?

* ~PERCENTAGE FREQUENCY OF OCCURRENCE .47
(FROM HOURLY OBSERVATIONS)pn

S F VISIBILITY STATUTE MILEIS,
CEIIING

FET, Z0 I 8 a6 I 5 1 4 1 a3 1 Z2 a2 I I V 1. 1. ' a ~ 5 16 ? 0

i'0CIIG36.'3.3. 3 38 -35 35.9 38.9 58.9 35.9 36.9 36.9 31.9 35.9 36.9 38. 9
92. 92. 3.a 3.* 3. 3 3 3 3 389389. 3 389

i I 8000o 39. 92. 92 43.1 9. 9. 43. 43. 43.6 43.6 43.6 43.6 43.6 3.6 43.6 93.
t 3. 160. a 6 97i7 8 5 6 5 5 6 6 S09. 809.

96.99 50.51.2 51 1 1.Al". 1 5.5.5175.
14 3 a.42 4 .431 439.. 4 0 41* .532.4. 6 -. 3.3 6 43.6. 43.96 45306

b 9. 3.53 5. 9.55 5. 5.15.51 5.9159 5. 5.955900.
ga ' n- 0 9 5 5 8 8 7 7.1.5.5. 7 7 7 715.

2! 900

> 700 114.a 79o 76.79 SO.' 82. s 59. 58 58 67.l 57.6 55.? 551 3.1 55.1 35.1

Z 600 42. S3. 77.80 63.1 69.1 557. 59. 59. 9062 91.94 9150 1.9 l 91. q 92.292

:'0 50. 794. 77. 50.759 88.1 59. 0. 91. 9T3 99.1 99.s 91.8 957 9.0 98.0
~ 00 62 r9 7 O 9 . 59.k 91 91 93.0 912 9&se8 97.8 98.0 93o.?80.

>~ ~ ~ ~ ~ ~~~~~~~~~~OA 3Win 53S S81So5,6*bobo 1 1 1160 ls 618 le besO1

71- '17-

? 120 6 0 ? 01 9 4140 ?S ?6 is 79c 7 .1 9.1 80.0go. $00) $ 00 000806



* 6LORAL CLIMATOLOGBRAC
JSAFETACCELN VE S SVSB ITAI EATHER SERVICE/MACCELN V RS S IIB IT

775 DJLUTH IAP MN 73-82

* PERCENTAGE FREQUENCY OF OCCURRENCE J1 ~A t
(FROM HOURLY OBSERVATIONS)

6 VISIBILITY fSTATUTE MILES,

PEET -- - ________ - -fI

Z1 to 6 5 Z4 Z3 a2", 2 1 t, 4 1" a1 '5 ' ~ 16 2! 20

NO CEI G 37* 39* 3*39539.SoS 963. 39.6 39 .6t 39.6 39.6 39.6 39.6 39*b 39.6,
2 4L. 2Z.. 1 .2 42 2..! A2.3! 2.1 2..!23671 l 22.~ Z. !Z .12-.

( I00 40. 1. 42.1 42.2 42.2 42.2 11203 42.3 42.3 42.3 42.3 42.3 42.3 42%3 42.3 42.3
1 100 0 41ol 42.I 4Z*2 4, A42a. 4am 412. .12-1 412.3! 412.3 42.3! 42..! 42.3 9.2.1

>000 110.9 42.A 42.f 42.1 42. 42.l 42.8 42.8 42.8 42.8 42.8 %2*S 42.8 42.8 42.8 42.8
1# 100 2. 44.a.1Al Aim! 3.5. 4sm! %iS A. 4lS 34s.3 4s. lL 1.

10000 45. 48. 8. 48 8 8548 864. 48.6 48.6 48.6 48.6 48.6 48.6 486
9000 147. 49 4 % j 0! '49.8,49. A±LP.91 149. 49 .9. A9.9 49.9 119.9 L 491

( 8000 47. s0. S0o 50 50. 5069 51.0 51.0 51.o 51.0 51.0 51.0 51.0 51.0 51.0 51.0_a~ a 500 4 2 529 52.. 52a S2a S2 . 1k S2.11 -IL" S2.6
61 490 52. 53. 54 54.0 54.0 54.1 54.1 54.1 54.1 54.1 54.1 54.1 54.1 54.1 54.1

5000 500 s s. 55. 5, Sao .51, 55im. ss 1. .9 5s.9 51.9 15.2 ii.? ss.1 .i
~ J4m0 50. 5o. 55. 5b.0 56.1 56.1 56.2 56.2 56.2 56.2 56.o2 56i.2 56.2 56.2 56.2 56.2

400 51. 56. 570 57.9 58*1 56.1 SO 58.2 589. iDE) 58*2 S1.2 11e2 502 58.2 L2
3500 52. 57:g 58. 58. 59.1 59.1 59.5 59.5 59.5 59.5 59.5 19.5 59.5 59.5 59.5 S905,

1 !3000 53. 58. 59. 60.- 60.6 60.6.1 191 1.1 60 , 1 bjbJ 61.2 611 1
S2500 56. 1. .3. .63 . 46. 456. 468. 64. 4.6 64.6 64 .

2! 2 59 65. 87. 68.A8,. 68 . 69.6 69*6 69.6 69. .16907 j?..1 69*1 11. it7 .11.
1"88:61 67. 69. 9 7 0.9 71. 71.7 71.7 71.7 71.8 7187.87. ?1.71818

1500 64 ?1. 730 73. 74.9 75. 75.75. 57 S75.9 7-.s s7~ is 9 1.1.?5 .! lL ii.!:
1000 66. 4 6 77.71 78. 79.2 79.2 19.2 79.4 79.4 79.4 79.4 79.4 79.4 79.4

.'A00 67. 75 76:7. : 7960801$o6209* 80*1 8 2 hil 5J 2 ( 12*6$.689 812*6 SZob
900 67. 5 8 79:. 1.0 81. 82.7 82.8 82.8 83.2 83.4 83.4 83.4 83.4 83.4 83.4'

(0 Ie~ 6.:? 76. 7? 9 . so. 82.1 2g 44 84e~33 96l,) 65*3 11.1 15. li S i. &t1.24*5*
700 69. 77. S0. 81 3.4 83. *Sal4 85.7 85.9888 88.9 88.9 87.0 87.0 87.0 87.0
>00 69. 78 ??$' 1. 8oo 3. q5 i l es. ." i. 7i. 9 1159 9. 89.3 89.6 Jt*,j stabj 89*

500 69. 78.: 82. 83. 15l 861 :8 8. 89292907 07 91.1 91.1 91.1 91.1
C400 69. 7 9 2. 84. 87.1 88 91 92. 92o2 93o2 93.7 9 3: 9!Aa IAL 9 . 94.0 94:

300 69.1 79. 2 8 9 92.S 9393 93.5 94.% 9.*. 9S.9 95.9 95.9 91.91

10 69.: ?9:: 82. 8S: ::.1 90.2 93.2 94.5 94.7 96.4 98.0 98.0 98.5 99.0 99.2 99.9

? 9 9. 62. 5I 90 jjj) 91#51,1 il96498D too2 9A.5 .112 . D

*0~TOTAL 
-1U 0 SUVA11001

''~* USAF ETAC . 0-14-5 (OL A) Pmgo omma op im am ocaai

ftb.



*GLC8AL CL14ATOLOGY BRANCHCELN V RS S IIB IT
uS ArET ACCELN VE S S VSB IT
AIIR 6EATIIER SERVICE/MAC

1 2I$J DULUTH IAP MN

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

1 1 VISIBILITY STATUTE MILES
CEILING
IFEET-- - - - - - - - - -

NO CEILING 3~35.3. 36 6. 36. 36 b736.7 36.? 3b.7 36.7 3b.7 36.7 36.71 36.7

-,80 1-i -3SL.. -4". 1t4" -32- --o-- 39f -3- -1"- 4-* I00I37. 38. 39.1 39. 39 39.5 39*6 39.6 39*6 39.6 39.6 39.6! 39.6 39.6 39.6396

~ ~ 37.. 39.1 39.' 39.: 39.1 39.7 39.9 39.8 39.8 39.8 39.8 39.SI 39.8 39.8 3.
-212000 i.E.. . 41. -A- .-3-I-a k.Aia" -Al.5 -AIs-&I-s At- ~ -bIsSt--5

> 1000 42. 444.1(#1. 4*1 59 45485.5 85.5 45.5 85.5 145.5 85.5 815.5 85.5 8I.5 11 85.5,
BOW___ 410 87.1 117o 117. 118.; 48.3 88. 148.8 88 8.8 1#8.8 88.8 48se 88.8 86 a.8ai 8. 6

Ii _ _Z _ _-i _ _-

-Z60 L 86. 50. SO.' 50.1 51.1 S1.2 51.7 51.7 S1.7 51.7 51.71 51.7 51.7 51.7 51.71 5 1.7;
f65000 1_ 1_ _

488. 53.t 53.1 53. 58.11 58. 58. 58.8 58.8 58w.8 58S1.8 584.8 58.8 58.8 5488 .8

350 89. 581. 55.' 56.( 56.1 56. 57.1 57.1 57.1 57.1' 57.1 57.1 57.1 57.1 57.1 57.1,

250 53., 58. 60. 60. 1. 61. b 62.1 62.1 62.1 6293 62.3 b2.3 62.3 62.3 62.3' 62.31

> 8e 158.1 65o 67. 67.1 68.1 68. 69. 69.3 69.3 69.5 69.5 69.5 b9.5 69.5S 69.5j 69.5

1200 1 68. 73e 78.1 75. 76 76.6 77 77 ?.0 77.a 77.2 77. 0 17.6 77.6 77.6 776 o7.6
1 000 1 6.L.. _&a. -Am" 1A. a9. -1. &f. ALL t- -LL" -ALA I -a .I.J1 l-A
900 670 76. 78. 79.4 80o 80.9 gl. 8199 81.9 82.5 32.8 82.6852.8 82.8 82.8 82.8

>700 68., 78. so. 81.' 830 83.7 88. 8S.0 85.3 86.6 87.1 87.1 87.1 87.1 87.1 $7.11

C b0 9.l 79. a1. 8ll. 85.l 86 7. 2 88. 8.8 90.0 90.b 90.6 91.0 91.0 91.0 9100
690 , 901 AZ..1.A0 D..1.9 22.5 .22 2 AZ2-? 032. - .Z..i

£' 69. 8o* 82. 8s* 87.1 &9. 91.1 91. 92.1 936 98.8 948 95.1 95.1 9S.1 95.1

> ' 10 6.0. 2 6 886 90. 92. 98.* 91.3 9~ 0 2o890 6.51 96.21 98.2 980?8 99.9o 19.7
_ I -- 62jl

TOTAL NUmm OF @UUSVAWOS e

USAF ETAC I~0.14.5 (01 A) Pwmm 01e op. Tm ja on c'1

-- - - -. *

1, ;9mI_ A"



* GLCBAL CLIMATOLO. BRANCH
USAETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

72745 DULUTH IAP MN 73-82

* PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

VISIBILITY 'STATUTE MILES1

CEILING
,FEET -- n-_ _

--10 >-6 >- 5 a4 -3 -2"7 2 Z--I
'  

1 a - It - I t> 25 16 _> -0

N .OCEING 35.( 36. 37.0 3. 37?. 37 37.5 37.5 37.5 37.5 37.6 37.6 37.6 37.6 37.6 37.71
> 20000 370 9 491.03 0.7l .0090 0. 4 i.410 A1r 4.r0 q .La. 41. i
Z >1800 37.1 loo 40.4 4007 4.8 40.9 40o9 1. 1* 10C 41.0 41.1 4101 41*1 41.1 41.1 41.2

16000 37.4 . i91. 1 AD11 .a1 4 lal 1. 1 .2
>A4000 38. .0 40. .0 .9 '.1.0 .1.1 .1.2 41.2 41.2 .1.3 4.1.3 4.1.3 1.1.3 '1.3 '.1.3 .1.'4

1 - 2000 9 .i1 42. 42.6 420 42o9 42.9 42 .9 .3. .0 43. 0 1.2 3.1 43.1 43.2

-o0000 112. 4'.. .5. .55 '.5.7 458 #5.9 '.5.9 '5.9 46.0 96.0 .6.0 .6.0 '.6.0 '.6ol '.6.1
!a 9000 13. 7.2 44 42 4L..7 * A 7-. A7 07 17.2 47.1 A.7.8 A7. a 17.9'

(> 8000 '8'.. q7 4'.8. . 8 08 .9 .921 9 & 9.2 .92 .92 '9.2 .92 '.9.3 '.9.3 9. %
I5 7 '.90 5 S 50.71 S0. 51..1 51.* 5102 S.2i, 5ItI 1a3 5 1.3 5103 51.3 5

6 0 96. 546 0. 51. 51. 52. 52.3 52.6 52.7 52.7 52.7! 28 52.8 S2. 52.8 52.8 SZ9
500 ____47. S 529 S3. 53* 53*6 54*L 5'..' 549 541 54.2 S3~a~o~ 2 S1 o S* Jo

0 450 :j 52:t 53.1 53. 5'.2 5.'. 54.08 54.9 5.9 54.9 55.0 55.0 5590 55.0 5500 55.1
000_ 49 5 . 55 . 505 550 56 j.5 i0 5606 55.7 56.7 56.7 S6.8 56.8 S h.8 56.9

I 0 3500 50. 55. 55 56. 57.0 57.2 577 5708 57.9 57.9 58.0 5800 5800 58.0 58.0 56.1
?30 500. 56.1 57 570 58.2 58.5 59 . 1 59.2 59.31 59.3 9*3, 3 593 5903 S9,
a 2500 52. 58. 59. 60. 60. 61.0 61 6 1 11.8 62.0 62.0 62.0 62.1 62.1 62.1 b2021

( 0 .5'. 610 62. 63.1 63.8 64. 6..9 65.1 65.1 &503 650 6 150 650 6si. 6' 6545
2 o800 550 62. 63.1 64./ 65. 65.9 66.8 67.0 67.0 67.2 67.3 67.3 67.3 67.3 67.3 670

' '500 57.5 65. 66.5 671 68.1 69.2 70.2 7 0 7005 70 8 70.9 709 710 71.0 71 ?11

( 0 200 59A 67. 9.1 70. 71.1 72.3 73.'. 73.6 73.9 74.2 7.'0 7..'. s 4 .74. 740 74.6
00 60. 69. 71. 73.a .7 77. 17* 11.5 1 77.1 IT. & IT.& 77.9 77.9

> 900 61. 70 720. 74o. 75. 760 . 77. 73.6 16.7 79.3 79.5 79.5 79.6 79.6 79.6 79.7

( _ 62. 71. 73e 81 75.67 77* 8a 79 s o .? a Io1 81 .a 8h7 8109 a1.9 819 8 20.
> 7W0 62:. 72. 7'.. 77. 78.T 79.61. l 82.2 32.' 83.' 83. 33.6 34.0 6400 84.0 84.1

- 62. 73. 75. 780 8001 a1l8. 8', 13. l85 8 86o111 .1 &bob 86.6 .S- 86.7
( -500 63. 7..olI 76:8 79: 81.: 83.0 85.0 863 565 6$0 868.5 88.6 89.1 891 89.1 .69.2

a_ 400 63.1 74oS 77. s3 6 30. 84. 1 9 9.
8 

9 k8 9 6 91.) 1.09 92.0
> 300 63. 7'.0 770 g0 63. 85. 88.3 90.3 90.5 920 9305 9306 9'.' 9..' 94.5 9406
- 200 63.1 746 770 . 83. 6 5.1 I9. 9jZ. 5 1! 0 9 a69 97.1 97,) 97.7

0 '0 63. 7'.. 77. 0. 83. 85.8 69. 91.0 91.7 94.3 96.0 9601 9705 97.9 98.6 99.7
0 L3*. 790 77. 80o 83.) a . m,9. 91.7 94o3 96.0 9 N.1 975 7, 98.4 00:0C

TOTAL NU MN W OFIUVAnIONS 721 1

( USAF ETAC 0-14-5 (OL A) am mito-s oU Foam om Oumim

1~i4-

-s -o- -,-f- _

iiIitmImmmin
m

mmmiJH din mI•m r



*GLCBAL CLIMATOLOGY BRANCH
USAFETAC CEILING VERSUS VISIBILITY
AIR WEATHER SERVICE/MAC

7;, DkILUTH TAP Hi 73-A2

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

C EKINGVISISILITY 
STATUTIE MILES,

NOE 4N1 '.6 46 47. 4 7o 47. 47. 47.6 .46 47.6 47.6 47o6 .47.6 .47.7 47.7 47.8
_ -l 52- 52- -52, 57,~Z.

______ 1.49 51. 52. 52. 52. 52 S2. 52.9 52. 52.9 52. 5299 53.0 53.0 53.0 53.1

9000_J 2 5 2- -SU 5B AS -3.. n1. -S-3.0 -5gD5 1 -

-8). .6
4000 55. 52o 59.' 59. e0 60 0 50.36 3o S30. 53* 3560.560.530.560.653.

800_ 55. 62. 56. 593. 6e 609. 60. 60.6 60.4 60.6 6.4.5 6.4.5 6..5 6.4. 6.4.6 6..

>6 .f4. 6.1.2600 50. 6.4. 65., 66. b6.0 66.P 66. 66.6 66.6 66.4 66.9S 66.9 66.9 66.9 67.0 6?.
500 1~ .5.2- ,53. ...bJ.. ..55.. .... -6.-1 65 - -.5-. .1

350(o 670i 68.0 69.i 69.7 69.9 70.1 70.2 70.2 70.3 70.3 70.3 70.6 70..4 70.4 70.5i
3000 71-7 ?1- 71- 21. 1zj -j .P, 2. 2,0 Z
2500 65. 71.; 72. 73. 73.! 73. 6 74.2 74.27 76 . 76. 3 7 6. 746o.I 76.6 7.5S

,2000 &. i-AA-A, LG2. ?- viv

S00 68. 7.4.! 75. 76. 77." 77. 78. 78.2 78.2 78.6 78.6# 78.61 78.5 76.5 75.6 76

( 0.! 77 9. 80.* 81.o 81. 82. 82. 82. 82.8 62. 52.9 83.0 53.03 83.1 83.11000 7. 8 1. ,. -&AA £891-A8JA5.
aw 71. 79. 81. 62. 53. 86. of%. 85.2 55o 316 55.7$So 65.7 85.5 55 9 55986.0

S700 72. 80. 8?.! 86. ago 56. 56. 87 87o Blo. 5.1 8.1 16o.3 8.3 864 86.5

Soo0 72. 51. 93o. 55ol 57. as* 519.1 59. 9D. 90o7 91.0 91.0 91.3 91.3 91.41 91.5

> 3 72. &I*84o 86. 1 56. 86 69. 9102 92. 92. 93.6 96.2 96.2 96.7? 9.40? 94.9 95.00a200 Ku..2..1. 1. 111. 3 3* .

? 2. 62.l $..t6o5. 9 91. 93 93. 5 95 9607. 97w2 95.0 99.5

TOTAL 11M 1 OU8SVAlCS 1I

(7USAF ETAC 0- O14-5 (OL A) Pro imo o eA sa

---- -- -- -- -- ------------ ----- _
.- .04

4: -q ~ ~



U S AIR I'OiRC
EJVIROM~blTAL TEUHNIGAL

APPLICATIONS CENTER

IOTAL SKY GOTER

FOR AiRdlln ST ,LC*: !,'I- 5Y14k3Li OF CLEAR, JUAT12ED,

B3itKii , CVLAW-ST, & 0,ZUUREI) &!iE UjhED iS INPUT FOR THE

TOTAL .3KY GOVER.

CLEA;R WAS CONVERTED TO 0/10

SUAMT FZED ,iAS uON ER -, T 3/10

BROKEN WA~S CON-VERTE TC 9/10

OC2TWit.; ljO:UvT1,V M TO 10/10

C86GUALD 044S CONVERED TO 10/10

'IV.

*J6 aw c



55 U I

(
GLOBAL CLINATOLOGY BRANCH SKY COVER

( AIR ,,EATHCR SERVICE/MAC

f
72715 DULUTH ZAP IN 73-92 JAN

STIA1ON STATION NAME FMOO MON

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

(

MONTH "outs PIRCENTAGE FIREQUENCY OF TENTHS OF TOTAL SKY COVER MEN TOTAL

(L.S.T.) TENTHS 0 NO. OF
0 1 2 3 4 $ 6 7 8 9 10 SKY COVE: 0&.

JAN 00-02 327 1-0.8_ i 7.59 5*9 91

03-05 33sS ahs. qq 5* 8

t: t ( 06-08 25*,9 "15*6 11.9 q&. 6. 90

_ -1 21.1 - _ _ _l_ j -AWL- -I 9D

12-1q 20.0 _l _ _ _ 17.,9 Ar.l 6.i 9

18-20 260% 11 l".l 12*1 i.ah .__

21-23 30l 13.1- 1 J. kk,.L .k .. J

(

TOTALS

C

- USAFETAC . .- O )uuFmllOG0111F~ MOST
A(-



2 6LOBAL CLIMATOLOGY BRANCH SC OE
AIR WEATHER SERVICEIMAC

72745 DULUTH ZAP NX 73-52FE
STATION STATION NAME FOlOD MONTH

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OSERVATIONS)

OUSPERCENTAGE FREQUENCY OF TENTHS OF TOTAL SKY COVER MEAN TOTAL
MONTH HOR ENTHlS OF No. OF

0 1 2 3 4 S 8 70 SK COE 10l

FEB 00-02 B1e.!i 12___ -. lid.. _____ ___ __ __ 9~-~ kL .2

03-05 27.5 -0 -0 5509 ___ ______ __ L L

06-08 21.7 1___ l3*s ____ ______l2. L s.. J

b09-11 18.7 ____1 1___ S189 6.9a all

12-14 17.2 1806 1- - 49_.tkjg. a

- 15-17 1s.1 __ - 1&.c -60 - L 4 902 609 $1

18-20 20.b*.) -

21-23 29.3 _____ -1 -- 21.71 Uso too II

USA~A 0-9-5 (OL A) PUvEOw ROW~ Al es

AIL 1011111 Al An omx

*lt d

$'J4~

AL,~



GLOBAL CLIMATOLOGY BRANCH SKY COVER2 USAFETAC
* AIR WEATHER SERVICE/MAC

?2745 DULUTH ZAP MM 13-62RA
StAllON STh~O AM um OD

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OUSERVATIONS)

PERCENTAGE FREQUENCY OF TENTHS OF TOTAL SKY COVER NM TOTAL
MAONTH HOURS ____---TENTM OF NO. OFI(LS.T.) 0 1 2 3 4 5 6 7 s SKY COVEI Oft

Qlf.I 2=lk f.I 15_ - iL _ it Ja 1.2.

LZ- -5. _ - .I7-L 1~

___ 5-17 1406 - IL. 1 - 16&5__J~L.Ila 21

TOTALS

USAPEAC to 0-9-5 06. A) uuVXo samM 40 OF nom POW AN ows

4?S



GLOBAL CLINATOL06Y BRANCH K CO E
2 U!SAFCTACSK CO E

* AIR WHEYNRSEVCIA

7271#S DULUTH IAP NN 73-82 APR
STATION STATIO" MAWA "mooE MONTH

£ PERCENTAGE FREQUENCY OF OCCURRENCE

(FROM HOURLY OBSERVATIONS)

HUSPERCENTAGE FREQUENCY OF TENTHS OF TOTAL SKY COVER MA OA
MONTH "USTENTHSOf No. OfC(L.S.T.) 0 1 2 3 4 5 6 7 0 9 10 S" COVil 0.

( APR 00-02 30.9 __ 1409 _________ ~ A.AL~,I

103-05j 26.6 __ 15.6 '45.7__ iL IL n

j 0 o-08 16.2 1 1_ 16.1 I__ IloL 4106. 609 of

(h 09-11 16.0 &09_ 1S6___ 31AL a
12-14 1406___ 20.9 l__ ___ it ALL6 6.9 88

15-17 16.6 16.9 2___ CA__ ____ .__ 219 6.9 wrot

118-20 16.2 119.6 416*0 6*9 ___ - ls AL kL I

___21-23 27o4 _____ 4492 6___0 669_ - kkAL

TOTALI1

USAFIAC 0-9-S (01 OA) uuum us ur mm v a An arnosm

Ff 6--, 
i'



2 GLOBAL CLIMATOLOGY BRANCH KMOE
* AIR WEATHER SERVICE/MAC

7271#5 DULUTH ZAP Mg 73-92. AX
STATION STATION MAWMEO MW

6 PERCENTAGE FREQUENCY ISF OCCURRENC
(FROM HOURLY OSK IONS)

HOURS PERCENTAGE FREQUENCY OF TENTH4S OF TOTAL SEY covEN MEAN TOTAL£MONTH- TENTHS OF NO. OF

0 1 2 3 4 5 6 7 8 9 10 WEY COVE O6

( MAY _22=qZ 3L29 1___ - JA409___ ______ -JL.h- -&f*AL -SAL

06-0 21 ±L_ _ _ l lm _15&1 6.5 1A

____12-14 114*3 1___ i* 9 
_______ 7kIi i. 9.1

'kL 12.9 2___5 4__..mL __ __ __ Q.3 d

19-2 iL& ±i_ 2Z1 _lAL-AJ

TOTALS -0. 1.1i 19.3L l.n .6.. 721a

USAPITAC AIL 6 0-9-5 (06. A) .uvWnW ornms a. is raws AK Oasa,

ILI



GLOBAL CLIMATOLOGY BRANCH (YCVR r
2 USAFETACSK CO E
( AIR WEATHER SERVICEIMAC

£ 7271#5 DULUTH ZAP MN ?3-82 2U

£ PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

PERCENTAGE FREQUENCY OF TENTHS OF TOTAL SKY COVER MSEAN TOTAL

0 MOT (ST 2 3 4 S 6 7 S 9 10 1~C E Olt

F 3- 22 0 - _ _ 21*6 

19___ 36&9_ 661~ Juab -f
___6-O8 16.3 111908 ___ 1 __ 1DL 209 43*4 6 S

f& 9-11 12.3__ . 21.6 ____ 3_1__9 a

214 7.1 - 23.2 _____ - i6I . 7.3 so.

15-17 6.0 26.9 ____3.6jjf

-16-20 12.7 - 25.9 -se ____ -0 - BL LL A

21-23 23#4 - - Jl. _ -60 171J L 1.1. Sol

6TOTALS 1a

U&4MRAC tw0-f-S (04 A) puvio SN"~ON OF Tn KM An~ moAX

14 p



6LOBAL CLINATOL06Y BRANCHSKCOE
2 USAFETAC S OE

* AIR WEATHER EVC/A

72745... DULUTH ZAP HN JULA
ITAlTON STATION N&A PEROD MON

PECENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

NOUSS ~PERCENTAGE FREQUENCY OF TENTHS OF TOTAL SKY COVEREN TOA(MNH (L.S.T) TemNTs OF No. OF
0 1 2 3 4 5 6 7 S 9 10 wy COVER OIL

JUL 000 ,19._ _9. _, goL2tL~

_ 0-0 30, ~ _ _10 _ -3128

_Z~ I- __f9L _ &2

(5L -A9 -32Aa ihZ~b_ _ -AA 2h- 2LM

_ - IfL ~ - _2"~~l*~

ZLL- A- = - - - - = = =

TOTALS 21S2-

USAMEAC fl 0-9-S (OL A) PmOwA mme OF im raw An anoum



GLOBAL CLIMATOLOGY BRANCH4USAFETACSKY COVER
AIR WEATHER SERVICE/MAC

72745 DULUTH ZAP MN 73-82 S
STATION STATION NAME moo MONTh

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

MNHHOURS PERCENTAGE FREQUENCY OF TENTHS OF TOTAL SKY COVER MEAN TOTAL
MNH (L.ST.) TENTHS OF NO. O,

0 1 2 3 4 5 6 7 8 9 10 SKY COVER Ol

AUG_00.12 35.5 - 17.3 -ie 35__7 -o .13 I ia

03-OS 28.9 __ 16.9 __ 12.6 39.8 1~ 6* 93.

___6-08 20.6_8 _ 19.6 __ 17.8 81.9 6.8 697

0 9-11 16.6 22&3 __ __ 20.5 409b 606 sol

12-118 9.6 __ 27.8 _____ -S& 6id.. all..t .

___15-17 6.9 __ 31*6 1__ __ 27oS 35 1b bof 93

18-20 16.4 27__1*4 - __ ___2 Lh .A*L-

IcTOTALS 2.Z3a -3 2 -. LIZ - - - ... Mil

C USAMAC 4 9- (Ot A) ,uwowS Mb OFm IM R AN omows.

A - *IL

>4I *w.



GLOBAL CLINATOL06Y BRANCHSYCOE
2 USAFETACSK CO E

I AIR WEATHER SERVICE/MAC

72745 DULUTH ZAP MN 73-62SE

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

HUSPERCENTAGE FREQUENCY OF TENTHS OF TOTAL SKY COVER MEAN TOTAL(MONTH (LoT.s TENTHS OF NO. OF
(LST 0 1 2 A 4 S 6 7 a 9 10 SKY COVER ass.

(SEP- -0 35ojjlj___ 1402 9__ j,. ALaL 5.4 as

oqini -00 - 89 Is.% -3* -6 11S?

_If -I A.L _ 3L L ~

_ 82 9 22. _ - _ - IIL IL III,

_ 1-2 30.0 17.1 _ - ,1 41.1 57 1

TOTALS 2. I~ -

USAPITAC AL 0-9-5 (01. A) FRuviow 111111,0 OF TWe FORM AN auouu.

44
-' -J; aI'



GLOBAL CLIPRATOL06Y BRANCHSK C VE
2 USAFETAC SK O E !

AIR WEATHER SERVICE/MAC

727115 DULUTH IAP "N 73-32 OCTI
STATION STTION MAWE PERIOD MOWNI

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

MOTH HORSPERCENTAGE FREQUENCY OF TENTHS OF TOTAL SKY COVER MEAN TOTAL

(Lo.T1 2 3 4 5 6 7 8 9 _1 0 SKY COVER 015.

OCT 00-0 2?9 _ _30 _ IiEA kLL 9.2

___03-05 260 1____ 12oai 44.9 16.1 911

06-06 20.5S 18.0 ___ ___16.2 45.* 6.5 904

09-11 15.2 ____1M00___ __

___12-14 12.7 16.6_ ___ 0______2li f± 7.6 901

___15-17 12w9 __ 16.9 _______24.3 4S98 7.3 90*l

If18-20. 18.398 _ 19.8 00_____ __ 76 43.6 bob 9iL

21-23 26.2 I___157 ______ _ lIseI 44.6 be1 692

c ~~TOTALS1&37.

USAITAC Kmm0-f-I (OL A) ruviou WinMo OF nas.SI Anl Olltlt.

A.hl

* -- -v

7.~~ I4

1 4 '2



- - - - - - - - - - - - - - - - - - - - 1-

GLOBAL CLIMATOLOGY BRANCH
2 USAFETAC SKY COVER

AIR WEATHER SERVICE/MAC

727115 DULUTH IAP MN 73-82 NoV
STATION4 STATION MAWEP~O AONTN

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

MNH HOURS PERCENTAGE FREQUENCY OF TENTHS OF TOTAL SKY COVER MEAN TOTAL

MOT (I.ST.) 0 1 2 3 4 5 6 7 1TENTHS OF NO OF
0 1 2 3 4 5 6 7 8 9 10 SKY COVER Osil

NOV 2fl=flL 23.9 i2ZLL ___IaL LS

__b_ 06-08 16*3 ____ .1521 ___ 14.10 IS%. .2 $1

___15-17 J150 _____ 1709 __1_s ___3 a?_ ii IL d

18-20 -ZO.2 I1_ _ _a L iL

___21-23 22.2 12__ 8 9jj9 $Sol_ ____ asm I~

t

TOTALS1

i . -_____ ILai -T __ __ 4~i L .. Z.L .. &

AM US fA 0-9-S (01. A) PM S 1WITM OFVM ORM AIN 0M

03 ,

ah.

LL~



GLCBAL CLIMATOLOGY BRANCHSK CVE
2 USAFETACSK CO E

AI., WEATHER SERVICE/MAC

727%S DULUTH IAP MN 73-62 DEC____
STATION STATION NAME f2100 mNFH

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

MONTH HOURS PERCENTAGE FREQUENCY OF TRNTHS OF TOTAL SKY COVER MEN TOA

(L..T. TENTHS OF I NO OF
0 1 2 3 4 5 6 7 6 9 10 SKY COVEJ! 03$.

DEC 00-02 Z5.5 9.7 8.5_ AsL~ 6,7 90 .±~

03-05 23.9 10.0 .Lai iLL a. i'

0 6-08 19.9 11 0 
__ _ _ _ _ _10*4 5 .7 7 1 9111

b09-11 16.6 10.8 ___ j 59.0 To~l 904

12-14 14.6 __ 12., 16.2 56.5 7.5 91

15-1T 14.7 ___13.6_8__ 16.0 55.5 7*4 905

118-20 19.8 __ 13.1 9.3 57.8 7.0 90T

21-23 20.9 10.9 90 59.2 ?*1. 9

TOTAL$ __ -__

UJF A4 0-9-5095 L A) PRVIU IDITIONI OF THIS FORM ARE OBWUTE.

4 ~4T

AA

I-___



GLOB5AL CLIMATOLOGY BRANCHSK COE
2 USAFETACSK CO E

* AIR WEATHER SERVICE/MAC

127145 DULUTH IAP MN 73-82 ALL
STATION STATION NAME P5RIO O

PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

M T HOURS PERCENTAGE FRRQUENCY OF TENTHS OF TOTAL SKY COVER AAEAN TOTAL

a L.. 1 2 3 4 S 6 7 8 9 10 SKYcvs assR05.

JAN ALL... 26.5 _ _ _ 1,4.1 -e 7232__.~i hL .

FEB 22.7 14___________ 12.5 50.5 6.6 1659s

MAR ___21.5 __ __ 1010___ ______ __ 12.9 51.3 6.? 7267

___ __ 21.1o ____ 17.1 _ _ _______ 1509 4600 6.5 7015

MAY ___ 0.0 ___ __ 19.1 _______19.3 41.0 bell 72S

JUN 16.5 23.0 _______23.5 37.0 6.5 6967

JUL ___21.5 __ __ 25.9___8___ 23.9 128.6 5.8 72 3

AUG- ___ 20.3 __ __ 23.2 ___9____ J, 37.0 6*2 7147

____ 21.9 18.5 _____ __________ f 0*9 6.3 ?0?

OCT 20.1 16o3. AktL % .S ...d 723

NO ___1 18.,4 ___13.7 -'le -3. 791_ ___ -9j9. I8L..i

DEC __ 19.5 03_ = - __ ____ 77 ?*

TOTALSI 20.9 17.6 16$4- - e$82

USPTC AL 0-91-5 (OL A) PEIIOUS EOITIOFG Of THIS FORM ARE ORSOSITU

C POEM

~o

- . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .



US5 AIR FORCE
NIVIROMMENTAL TEC=NCAL

APPLICATIONS CENTM

PART E PSYCHROMETRIC SUMMARIES

3 I this section are presented various summaries of dry- end wet-bulb temperatures, dew points, and relativehumidity. The order and manner of presentations follows:

1. Cusszlitive ercentage frequency of occurrence - derived from daily observations and presented by month
and annual for all years combined. These tabulations provide the cuimlative percentage frequency to
tenths~ of temperature by 5-degree Fahrenheit increments, plus mean temperature, standard deviations, and
total number of observa~tions in three separate tables as follows:

a. Da.1ly maxiwsm temperatures
b. Daily minim teueperatures
c. Daily mean tempert tures

IIMT: Beginning In January 19616, daily maximum and miniamum temperatures are routinely selected from
hourly observations recorded on surface observing form or from automated data collections for all
Air Force operated stations Folr those stations observing less than 2A hours per day, and where maxi-b i mm. and ainism temperatures ae required but not recorded, these are also selected from hourly data
from as early as January 19169 and later. Please refer to notations on summary pages and Station Etatory
for bather information an reporting practices of individual stations.

2. Extreae values - derived froms daily observations with the extreme vame selected for each year and month ofrecord a Llale. An annual (ALL lay?.) value is selected when all amoths for a year have valid extremes.
Means and standw-i deviations are computed for months and annual when four or more values are present for-
any colt-mn. Twoe tables of daily extreme are prepared:

NOT: The following symbols are used In the extreme data blocks a

(1) * Indicates the extreme was selected from a month with one or sore days missing.

(2) # Indicates the extrem was selected from a month In which hourly temperatures were available
for less than 214 hours for at least one day In the month.3Vqlues for meansf and standard deviations do not ,mbinhde mtinsiromcnts for

Incow'Thte months. Continued on Reverse

E- 1



3. Bivarlate percentme frqecy distribution and comptations of dry-bulb versus vet-bulb teprture.

Thi tauato Is I I ,

ThFl atitton :is derived from hourly observations and Is presented by month and annual al ours ad
yeaws combined. The following information is provided:

a. The main body of the sumry onsists of a bivariate percentage frequency distribution of vet-bulb
depression in 17 classes spread horizontally; by 2-degree intervals of dry-bulb temperature spread
vertically. Also provided for each of the dry-bulb intervals I* the percentage of observations with
dry-bulb end vet-bulb temperature combined; and again for dry-bulb, vet-bub, and dew-point tempera-tures separately. Total observations for these four items is also provided in two lines at end of I
each tabulation table, which may be continued on several pages.

NOTe: A percentage frequency in this table of ".0" represents one or more occurrences amounting to
less than .05 percent.

b. Statistical data for the indivIdual elements of relative humidity, dry-bulb, vet-bulb, and dev-point
temperatures are shown in the section at the bottom left of the form. These consist of the sum of
squares (zX2 ), sums of values ( zx), mms (x), and standard deviations (ax). The number of obser-
vations used in the computation for each element is also shown.

c. At the lover right of the form are given the mean number of hours of occurrence for six ranges of
dry-bulb, vet-bulb, and dew-point temperatures, and total nmber of hours possible in the period
represented. Mom number of hours Is shown to tenths and Indicates mean number of hours per year

1 in the annual summary, or mean number of hours per month in the tabulation by month.

NO T: Wet-bulb temperature usually was not reported prior to 1946. Relative humidity usually was
nut reported prior to 1949, nor subsequent to June 1958 and was computed by machine methods
for observations recorded during these periods. All values of dew-point temperature and
relative humdity are with respect to water, unless othervise Indicated.

4. iesn and standard dt :Latlons - These tabulations are derived from hourly observations and present the
mea, GW deviation, and total number of observations for the eight standard 3-hour groups, by month
and anmmal and again at the bottom for all hours combined. Records for all years combined are presented
in the following three tables; DRY-EJLI TEMPSRATURE, WET-BULB TMPERATURU end D-POMi TEPBNRATURS.

5. Caulative Percentae frequency of occurrence of relative hu4dLty - This suiary is derived from hourly
ob&rVatlns and presents the oumalzative ercetage frequey oroccurrence of relative humidity by
Increments of 10% classes, plus the mean relative humidity and total number of observations in two tables.

a. Table I is prepared by month and annual, all years combined, with month being the vertical argument.

b. Table 2 is prepared by month by standard 3-hour groups, with the hour groups being the vertical
argument and a separate page for each month. All years are also combined for this sumary. p

- -2

-p4
-k



2 ~GLOBAL CLIMATOLO6Y &RANCH DIYTMEAUE
AIR WEATHER SCRVICE/MAC
7274S0 DULUTH ZAP MN ~-2___

SfATibN - SMNNAME - - __ _ ___

CUMULATIVE PERCENTAGE FREQUENCY OF OCCURRENCE AIU
(FROM DAILY OBSERVATIONS)

TEMP ('F) JAN FEB. MANR APR. MAY JUN_ JUL. ; AUG.~ SEPI OCT. N .~ DEC. ANNUAL
95 __ 1 i.3 _ _ _ _

-~ ~ ---- - ~ . 1--~-- -92 *1 .0
'~ 32.52.~ .$___ _

Is?~ So 13o 1., 10 2.1 2efi____
2t -. -1--..1 3S--t~ . 2~i 3Tsrsiri .1

75 2* 13&q 3.1 2. 47. 13.5 2~.8, - ~ 14

6S 39e 57; 9 937 86* 11 7 1 .1 ST
i511 92. 9.j 99.1-ST8274R2.S. so a 0T

9zo 113091 955- " To *9 540

lo 4 1Kr a eq 97 ____~ f*~ 31s u.5 %Tr

a 3 R 7 *qq bu 96A 99 __9__ 796. 7507 74oT
Z5 .zl . T991 51 1 lt* ___9 40* BIOS? 1

7 1 440 6. ___l _9__ 9*q I ~tD E7
.b1__ ___ ___1 ___i _1300 990 5; _Y T

IL~~ Y1 vfvivo 9:

-TTA ON ___5 _ _____ _____ _____ _____ iu I-1-r1uula

U$A"A *(m o_______j~a _____ im __ Pow__ An___ TUU

_ _ _ __ _ _ _ _ _ _ _

& S _ _ _ _ _ _ _ _ _ _ _ _ _Ile_

it-- I--- -__ _ _ __ _ __ _ __ _ ___

t _ _ _ _ _ _ _ _ _A_

I _ _ _ _ _ _ __ _ _ _ _ _ _ _A_ _



GLOBAL CLINATOLOGY BRANCH DAILY TEMPERATURES
U SAFETAC
AIR WEATHER SERVICEIMAC

4 ~~~CUMULATIVE PERCENTAGE FREQUENCY OF OCCUMRNCE -~1IU
(FROM DAILY ORVATIONS)

TEmP (*F) JAN. FEB. MAN. APR. MAY ) . JUL AUG, SEP. Nov. DEC. ANNUAL

> -- 6O~---1-_____
__ __ ___ 'ns.

5 - --- - - A A___

40* 9. 9.1 0 99. 7 __ 
1 k43 37.7

-33 409. 30o;~ at& 99. __10 9. __ 1 . .6 57
00 2. 9. 42 A 92- ___9 _ 97. 25-. 2.6i, S466__

25- 2. 4* 2. 73* 9, 99.9 TV* VIL 99- 0 69
20 * 12*4 39.e 1 i t ____ __9 L ~,

1 141 11 22.t 53.4 949 996 ___ ._11 ____ __.2~

10 _- e 32. 61190 97.A _ __ 9. 29 it
* ~~ ~~5 36.0 95.0 79?6q__ _ _ _ _ _ _ __ __

- -119 . 56.1 83.a 99. $39 ~1 0 f s A d 1 t

* 1j1 69. 79.f 96.1 9__. ____ 3_ _ 98j

-2 *~99.8 93.5 9604

-313 96. 99.0 100.1 99_ ______ ___3__

-3S 99.6 1i060 1__ __ __ 100.0 9904

* -90 00. __1AD0Oj

--- 1-AAA ---

w0- -EA - - - - -

__________it- it 15 6 ... y

4-4~* IL



2 ~GLOBAL CLIMATOL06Y BRANCH DIYTMEAUE
*AIR WEATHER SRIEA

727450 DULUTH ZAP NN _ *-62
SfATION PTA& N4AME - - ---- y

UCUMULATIVE PERCENTAGE FREQUENCY OF OCCURRENCE inqEAW _

(FROM DAILY OBSERVATIONS)

£TEMP(-F) JAN. FEB. T MAIL APB. MAY JUN.~ JUL AUG. SEP. OCT. NOM. DEC. ANNUAL

Is __1 o21 _

a 2__9 16001 307 oil $*a ~ i

a ~ ~ ~ ~ 4 1 39JqUU __*8 7

3 _ _ 110 1 - I_ _ _ _

_ * 900T _10Z &0 13 51 3 t 111I .Kj *_1__0
1* -7 1 91_l - Inu

40 Yenu - 113000_ logo_ ______ 4__0$ ___21___

0_ 390 $9. _ _ _ _

_ _ _ _ _ _ _ _ _ _

_ _ _ _0 _ _0 99_ _ _o 9_ _ _ _ 18_ _e_6

JAL
T

A OS 1U -r - -f -90 11111_Vi
USFEAC~ . 15 (CL A9uuc ama.. 930 9606ma. a

0 960 Irv 9969 v -

log 01WO
TV* 990



GLOBAL CLINATOLOGY BRANCH

, 2 AIR WEATHER SEEIAC EXTREME VALUES
MAXIMUM TEMPERATURE

(FROM DAILY 0MVATIO1S,

"i2iisc DULUTH lrAp NK 48-9l2* STATION STATION HM TIEAS

.HOLE DEGREES FAHRENHEIT

JAN. Ff$. MAR. APR. MAY JUN. JUL. AU. E. C. [ OV MECNTAL- z! 931o ,Io

Al8 3 *I S2 6 3I 983 9 3 9, 89 69 601 90 91
119 39' 30 46J 76 831 9 I 921 9s 81 621 os t
50 37 36 %1 53 $a, S 8 $I, &1 79 49 39 at

8O1 &1 Be 7 83 65 as 3
5z 39 35 S 55 87 83 S SS 39 853 3 361 63 86i Si 56 go 961 86 AS' 39 90

so 3 4% s 76 SI 1& 82 65 60 37 as55 3,, 3 5 7 5s5 oi .9J 921 93 ____

S6 3 3: 97 60 7 99 s8 79 81 56 92 L
S7 3 s 53 2 7 a 9 90 80 7 so 43a 9

59 3 39 sR 65 8 s 89 S9 53 70 so 4 RR so
0 3g 36 5 71 ?5 9 56 89 77 ss 9s 9

s©61 9 5 s A 2 9 1? 9 90 83 6O 99 9
62 3 3 9 7? SR S o 5 2 ?1 73 52 55 S?
63 %9 37. N3 73 52 9 to 9 M a9Iat
64 R 9 97 9i & Is 5 s 7 63 33 9
AS5 3 3 so 5 3 1?j a9 771 79 63 371 1_
A 21 9 9 62 aR 5 90 so 80 79 2 37 9

67 - 3 3 65 I t 8o1 IS I9 7 1 a
S 66 57 79 73 S2 3S 9

69 3 3 96 6to 9 5 9 5 1 2 9

7 ?a 31 1 9 79 as 90 92 5 T s7 91 9
71 Sal__ _ _ ___ ___ __ __ __ _ _ _ _ ___ 5 33 ____

72 3 3 48 2 58 7 5 2
73 9A 6 T a 91 o so 7 1 39 9
79 31 3t 39 89 T9 T 75 $T 9

3, 72 7, i 8.: a. oil ol I S: s

75 31 eo I 5 1 93 S 9 73 Sl 9 39
(O1A) 3 IAT T O S THA 99 s 31s

C-,, o o * T T

7729 , hSO:s:: 659 7 7 6 363s€ e' ? AS T?o 3 e:I oil ' t zss ,: 9

3q 3 q A l 8 8 T J q Z4I
.................................................



SL09AL CLIMATOL06Y BRANC4

2 I EATC R SERVICE/MAC EXTREME VALUES
MAXINUN TEMPERATURE

* 7271#5 QULUTH ZAP MNi 48-82(FODAL &MTNS

STATION STAION NAME Y&AIIS

&H4OLE DESREES FAHRENHEIT

MONTH i L
JAYEE MR.A" MAY JN JUL. AUG. SEP. OCT. pNOV. DEC. W)H

251Z 33 Is 72! 851 a? as 91 911 76~ 70 35 91
79 261 35' 44 601 83 8 h5SJ~ _s 53 86 01 3 4

~ ± 381 3S' 44 so 86 93 95 32 78 Sol So 301 9
81 S31 0 67 so] 78 6s 82~ 2 641 631 3 ,811 s8
8Z 34l 0 75 75i so 90 52 761 66 S3 521 90

1-A O1 91 1- g-

c _ _F PAC "M__ I ' -L MONHS
0_____ (__ 1A) AT___ A___ E N ___ ___ ______ ___

______ ____ ____ _____ ____ _____ ____ _____ ___4D4

___ __ __ _ __ __ It __ __ _ __ __ _ ___ __ _ __ __ _ __ __ __ __ _ __ __ __

( ______________ ____________ __________ ___________ __________ __________ _______0_

_ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ ___AI



GLOBAL CLINATOLOGY BRANCH

2 AIR WATHER SERVICE/MAC EXTREME VALUES
MINIMUM TEMPERATURE

(FKIO DAIY O WVATIONS)

S 7274150 DULUTH lAP IN el-82
STATION STATION HAWI YfAf

WHOLE DEGREES FAHRENHEIT
MONTH JAN. FEB. ~. A~ 'NV': AUL

MO. AN. MAY JUN. J A. AG. SP. OC. MONTHS

N8 -27 - -2 6 1 241 3; 4O 46 36 1 101 -20 -27
I N9 -2 -2o -9 17 29 3 A so 1 29 16 -16 -2

so -33 -22 -21 6 2eN 31 e2 36 30 26 7 -21 -3351 -35 -29 -11 is, 261 3* '#S 10 I 30 1 ! -19 -15
S2 02 - -11 12 32 S ::1 43 3Z 12 5 7 -26
53 -2 - 1 12 24 3 NB 31 24 S -0-2___ 2 -2e -.T_ .7 AN . NN. .,p ,,j . eLN , ,of -;
5 -3 -17 -9 - 20 3 IS N 2 32 21 i2 -2 -33

. 5S -21 -1 -21 20 28 4 aq 4 29 . -F -30 -3
S6 -2 -1 -1N iN# 24 32 46 N#2 2? 25 -10 -20 -24
57 -2 -1s -11 9 z9 3 IS N11 2 16 -5 -1 -2

SSe -1 -24 13 22 3 l N1 32 2S -17 -18 -2
s9 -2 -23 - Is 2s 1 s N 28 22 -9 2 -23
60 -Z -9 -11 12 27 N: N2 N2 29 1 -1? -2:

( 61 -2 -11 11 26 3 3? NI 24 17 10 -22 -2
62 -3 -26 -25 10 26 31 39 l 23 1 19 -20 -3
63 31 -ZT -S 1 23 3 4O 41 30 2 7 -18 -31
b6 -1 13 -11 li 3 31 ll 36 2? , -23 -25 -25
6S -3 -24 -21, 19 32 3 1 36 23 Z a -9 -3
6& - -28 -6 19 19 3 1 42 N3 31 21 -, -IS -

( &7 -3 -28 -1 s 17 N 34 37 25 22 - -29 -3
68 -3 -21 -3 12 N6 3533 25 Z -2 -33
69 -2 -i 1 2. 3 39 l 31 1, -4 -12 -2
T0 -3( 32 -7 0 26 31 N 33 29 26 -4 -23 -$3
71 12 -11
?2 -3J 29 -15 5 24 2 36 36 26 12 1 -20 -3

c 73 -3 -30 1 17 2 N 3 Ni Z4 26 1 -23 -31
N7 -3 -, -212 3 3. 2s 11 -4 -3

75 -2 -2 -18 -S 26 3 42 3, 30 1 4 -21 -1Ic76 -3 "2t all 3 46 33 to A -1e -26, -3

?1T -3 -1 4 is 3 4 3S . 1- --

SWM Oft __ -

IAT LEAST ONE DAY LESS THIN to 055I

II 7

• *l ~ I

. .. '.a'. ..



GLOBAL CLIKATOL06Y BRANCH7
US AFCT AC V LE2 AIR WEATHER SERVICEIMAC EXTREME V LE

MINIMUM TEMPERATURE

(FROM DAILY OIMATIONS)

7 71 SC DULUTH IAP MN 48-82
STATION STATION MAW YEARS

WdHOLE DEGREES FAHRENHEIT

MONTH i I 'ALL

YERJAN. I FEB. I MAR - . APM. MAY JUN. JUL. I AUG. SEP. OCT. NOV. DEC. MNH

78 -2j :5 -14 19~ 26 3~ 1 %S 39~ 32: 21 -12' -zo -25
79 -3z -23 -S 281 3 3 37 33 2 51 -11 -32

so -2~ -22 -1 201 29 3q 81! 41 12 271 15 Ili -19 -21

81 -z -21 -4 11 231 4 12 3 9 1 291 257,1 8'26
82- 0 -1 2 3 1, 3q l 34 30! 1; - -38

IMEAN -7804 -22* -1e TIe 261 35.1 43* 14090 292

it _ AC0__ N AL - (ATr LEAST ONEII DAY LS THAN -4 CBS)

__i'p



GLO3AL CLINATOL06Y BRAN4CH4PYHOERI UMR
2 i USAF ETAC PSCRMTICUMR

AIR WEATHER SERVICE/MAC

STATION STATION MUM TSARS tIMINTIN

PAGE I1 Nt~zl

Toots. WET RULE TEMPERATURE DEPRESSION (F) TOTAL _ __TOTAL ___

*(F) 0 12 34 56 7-8 9.-10 11.12 13-14 15.16 17-IS119.20 21.23224 25.20 27 -2n 29.-301 31 hDAW.U.D0,,U..I-b W...6Ib IDew Point

3,1/ 33 .3 3 7 3 3
-21 Al- - - - - - - - - - --"- - - - - - 4m& ---. - &- c I

* '0/ 20 .3 1.0 .71 is 20 9 7
2 Pif 7 -2- 2- -. k. 1, &------------------------------4-2-9-4
'6/ 25 - .81122 220I

14~~ '211 .17+ ------
:21 21 1.6' 1.7. .1 30 301 3 1
1'/ 1 .41 2 0 123 241 36 42

1,,/ 913 2. 6 - - - - - - - - - - - - - - - - - -3

I0 9 101 3.18 38 16 38

if~ * 2 2.61---------------------------1 25 25 27 17

.9 500 53 53 49 2S

'f 2 .-3 it.1.8,3 39 sl

I155 55 59 27

*j -4-15 3oS t-------------- 34 34 34 39
1 'Al-t7 .14 11 7

* lcf19 2.2 ----------------------------------- 20 201 20 51

o ?2fZ-23 1.3 12 1? 12 31

S2b/-27 04 4 4 22

El. e. (X) 821 ZXR.Osime.. so________amintw

I IT. S.I u___0______________Tota

Dow Point

'*4
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* GLOBAL CLIMATOLOGY 3RANCH
US AFETAC PSYCHROMETRIC SUMMARY2 AIR WEATHER SERVICEIP4AC

72745 DULUTH IAP MN 73-82 JAN____
STATION STATION SAAR IMAMS MOST"

*PAGE 2 0000-020c0
NIKNS it. S. T.)

Tom. _____ WET BULB TEMPERATURE DEPRESSION (F) TOTAL TOTAL ___

* (F) 0. 5-6 7 - I I.-10 11 -12 33 -14 15.-16117.318119.20 23.2223.24 25-26 27.26129- 31 .31 .5..W.3.D.,ib 111We, GulbDOW P&.

3 41 -3 7 2___~61

TOTAL 56.042.0 2.0 1 899 9

I

31 ____ T I [

___ I _4_ 

_

ge_*_ (X Z1----------------------------------------------___

-__--- ---- -- -- -- -- -- ------ - -

_______ ~ ~ ~ ~ ~ IM..O b, ~N.EwsITuss~



* BLUBAL CLIMATOLOGY BRANCH

2 U AFETAC PSYCHROMETRIC SUMMARN
AIR WEATHER SERVICE/MAC

7-7 .5 QJLUTH TAP MN 'A .1&.
STATION STATION •AI YIA S MONT"

* PAGE I

T..p. WET BULB TEMPERATURE 0EPRESSION (F) TOTAl. TOTAL_

(F) 0 1.2 3. 6 7 - I5.!IS16 17.16 19. 20 21.22 232 25.26 27 -n29.-30 a31 . W j.,S- . I y Slb WtIlib D.. Poi..

3'-'I 35 i'

-it 31 .8. .2, 10 12 8 4
Of! 29 - I -. '. -- 7 a-

2 271 1.8, .9 .6 29 32 26 157 I . l .1 .1 b' f.k 7) & 2ri 17

2' / 23 1.3 1.7, I 1 2. 24 34 15

* .I/ 19' 2.2 2.9 .1, 5 '.5 33 36
1).1 17 1. i. 6 X K J "7

l, 15 100o1 1.5; 1 23 23 30 33
A 7 3-7 -)a.2

1/ 11 1.7 2.3 I 35 35 33 32

.31 2.2 - -2

* , 7 1,~--------r-- 1 301 30 26 0

5 .3 2.2 722 , 27

If 3 .9 2.11 t 26 26 31 21

- I- t 4.' 2.0 [ 38 38 Ito 19
-/ -3 2.3! 2.3' I 5 n 2n

( -4/ -5 3.'. .91: 38 i 37 2'.

-9 3.9. 3% 3'. 36 30

I ~ -z;-'-3 2.- A - Al 11 17 -1 - - -

13 2 2 0 20 20 33
S2 t. arl

-1/-17 3.01' 26 26 26 q414

AR Aftli it~> A 1i
o. -:-21 3.3 3 I 29 29 29 19,_'71 2 -71 1.41 1 1 ) 1, .2 > 12 17
' -fz2S .98

3 ?./-29 .93 3 3 3 29

flefone (X) ziz 3X H& Ob.. . elb. .of Ho wts T..m...
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SGLOBAL CLIMATOLOGY BRANCH2 USAFETAC PSYCHROMETRIC SUMMARYV2 AIR WEATHER SERVICEIMAC

72745 DULUTH ZAP Nk 73-02 JAN
STATION STATION MAW YgMBAT

* PAGE 2 0%300-00
M_ L S .

To.~ WET RULE TEMPERATURE OMPRESSION (P) TOTAL TOTAL

-32/-3311

-34/-3S lit_ ___ ___

38/-39 T
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GOBAL CLIMATOLOGY BRANCH

UAETAC PSYCHROMETRIC SUMMARY
AI EATHER SERVICE/MAC

7.2745 DULUTH ZAP N 7L& a
STATIC" STATION UAW VIA" keUTh

SPAGE!Ia -rl

T 1;. 0I 1.2B TEP.ATR S.4ESS (P).0111 _ 2.22 TOTAL TOTAL __

iI 35 I I[3

* 301I 29 *7 . 9 9 7 41

61 25 1.0 .a 06 21 21 I5 16

2 il 1~ b 2_tI2 F. _3

-. 14i 17 106, 293 35 35 40 '.1

111 1 3. 3.1 ?1 1:34 34 3S 4

1(,/ 9 2.S S2.31 4.3 '.. 36 3'.

(. 5i ~!.8! 1061 21 22 19 21

I.2 4 2 412 26 16

I -7/l -3 2.1 , 2.01 3? 37 44' is
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1l '1-15 3&&__ 32 32 32 44'
- I-U& _ -~ --2 ---2 2 ji
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;b/f 25. 1.9 9.5. .7j .1 44:141'8 1
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18 / 17, 1.:2i3.0_ Sl .0 337 337 479 4591 h l b i I 1Z1 1 5a 1 .4 48 3 1 S 3 1 : 3 Z 61 0 0

1'1/ 13 1.5 33 *2 366 366 303 006
;( 1;. 111350 3b3 363 3423Z
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8/ 7 -7 --- -- - -Z- - 311 Z65
b/ S .3 2.5 205 20 29 168
14 31 22 2Z 5 Z5S Z%&
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G LOBAL CLIMATOLO6Y BRANCH

2 USAFETAC SRCEACPSYCHROMETRIC SUMMARY
AIR WEATHER EVC/A

727%5~ DULUTH IAP MN 73-97
S7 07 O STATION NA&W 71 MI NIONTI

*PAGE 2 ia+% .

WIT SUlLS IMPISATUSS OSP2UISOM IV) TOTAL TOTAL
*() 0 1- 2 3- 4 5 -6 7- .. 10 11 -12113- 14115.-16 17.1119.-20121 -22 23.-4 25. 3627 - 2 30 be331 A.SV - 01 6bih WtU1$0h.-pow
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2-2 26 26 26 99
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* GLOSAL CLIMATOLOGY BRANCH

US AFETAC PSYCHROMETRICSU M R2 AlR WEATHER SERVICE/MAC

727115 DULUTH ZAP MIN 73-82 ALL iue
STAT iON STATION NAM EMIjI0I0

*PAGE I1

___WET BULB TEMPERATURE DEPESSON_(F) TOTAL TOTAL
*(P 0 1.2 3.4 5. 7.0 19.10 11.12 13. 14 15. 16 I7. 1 19.20 21.22 23.24 35.6273. U 323 1 .5.,hD31.I .1b ID. Pe.

"/ 93 of) .0 .0 8 8
-2 '/91 .0 . .0 .0 .0 .0 .0 3b 318-

Of 87 .0 .0 .0 .0 .00 .0 .0 .0 68 68 9

84/ 83 ___I.01 .0 .0 .0 .0 .0, .0 .0. .0 .0, 00__ 176 179 __

GO/ 79'__ . .0*.1 .1 *1 .1 111 .0 e1 .0 .0 .0 __ S So50
-Tot7T .P o *1 .2 .2 .2 .2 .2 el .1 .0 .0 .o 1002 1002 a
71 75, .01 .0. It1 .21 .1 .2 .2 .1I .1 .0 .0 .0 1016 10171 82 1

174/ 731 .01 1 .1 2 112 .12 2 &1. el 0 0 0131 3 3
7 21 71 .0 .0! 0 Ii .2 .2 .2 .21 .2 . 1 .0 .0 .0 10811 1084 3116 69
'Of 69 .' *1! .21 9 .3 2 72 126 IZSS 9 *T------------nlii f
6:4 67! .or .21 .41 .3 .41 .3 .3 .2 *1 *1 .0 1059 1859 900 402
bt6 65' .i :31 054 o%.3 1z------------2196 Z196123 61

b 4/6 0:*!.6 7~. 4~. 2 .2 el .0 3056 3058 1857 1048
14t/ 61i :0 ! 7 .5 Thkc 7171 AS-----------11 7IIT3 :TT1

-9 I *a 9715 .4 i .2 o2 III *1 .0 s0o--------------2538 25601 2900 1807

a 56f ES, .11 1.1! .81 .5 *3~ .2 .2 *1 .0 *2737 2738 3018 27 19

'2/ 51 elj I* es .4 :31 :31 :1 .0 .0 2621 2623 3182 2717
2 1:1 1* *4 4 *3 *Z 0 -0 306 30- -09 - - 6i U~ ~

4fqr./471 o11 .7 It* o *2: .1 : ------------------- 2726 27 28 3015 2706

1!1#/ 43 *1 .9 .5 .4 *3 *1 NO 1955 195 9 2715 2874.
C ' 2/ 411 el .8 .5 . *2 .1 *0 less-- -- - 18 0 2486 2316

S 40/ 39 *2 8 *? 95 *2 1 0 2184 2184 2374 2364
3C1 3 37 0 0 1. 2 of 2158 24 60MI yo7 2056

C A/35 *3 1.2ee .6 .11 2680 2686 2711 22192

4 4 :11 oI7~7 f 1 131-4-%f -T I $S 2
/31 .* 1. 1.4 3 .1 * 3411 3431 3165 3514

0/ 29 o% 1.3 *6o 2254 226612991 2859
2f27 .5S 1.4 o7 el - 22931 12304 32791 2726
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* GLCSAL CLIMATOLOGY BRANCH

2 USAFETAC PSYCHROMETRIC SUMMARY
AIR WEATHER SERVICE/MAC

727 5 DULUTH TAP MN 73-K2 AL
STATION STATION NAAi VtA miomy

* PAGE 2 jIIIIIIIIIIN 44 .1s. T.)

Te.,. WET BULB TEMPERATURE DEPRESSION (F) TOTAL TOTAL

0 1.2 3-4 1 5- 7.8 19.10 11.12 13.14 15.16 17.15 19.20 21-22 23 24 25.26 27.23129-230 .31 D5.WAAs. 1 5.Ib W~e, 6b D.- .i.S

21;/ 25 O 51.7 .5I .1 s0 2395 2401 27T2 3033
S111 2 1. _ . .- --- -- -- -LZ IALb 7&A 27C7
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b/ 5 .9 .00 8 2 7 r. 98b 910
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GLOBAL CLIMATOLOGY BRANCH PYHRMTI UMR
2 I UEAHER SERVICE/SAC

72745 DULUTH IAP MN 73-92AL
STATION STATION NAME YEARS ""T"

PAGE 3 A

7.,.. WET BULB TEMPERATURE DEPRESSION (F) _________TOTAL TOTAL ___

*(F) 0 1-2 1 3.4 5.6 7 .8 9.10 11.12 13.14 15.-16 17-10 19.20 21-22123.24125,2627. S 29-30 a 31 D-B-/V.5.DrysuIblWatU.Ilb Dvio Poia
JIAL 13D S11.~.t6.71 4.7 3o.5 2.3 loll .8 .3 .21 .1 .0 .0 5?7 %S *61 ii-i
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Dry Bulb 1_ 92_4 _54 5_* 9*1Gi 848

ReIN... 38?6951 29674?5 34.9 7*6 59 g o a .67 .2P UP .9P ____
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S LOSAL CLIMATOLOGY BRANCH
2 USAFETAC MEANS AND STANDARD DEVIATIONS

AIR WEATHER SERVICE/MAC

DRY-BULB TEMPERATURES DES F FROM HOURLY OBSERVATIONS

* 72745 DULUTH IAP MN 73-62
STAT ON STATION N*M VE#

0 mRS L S T JAN FEB, MAR APR. MAY JUN I JUL AUG ISEP. OCT NOV DEC ANNUAL

MEA TOT: 1132* 33;' 45*4' S2.: 59.9' s7;0l ove3 1#0.2 27;9 13.8 3i.9~

S 910 -82t 91& 6741 908 1 911, to& or, 905 &TO 909 Jf049

MEAN 34X 9.1 20.5 32.3 93.5 Sl. 56.2 55.7 *7o9 36.8 26%4 12.6 33.5
I 03-05s , l5o59719.S9112.339 9.*170 8.524 1.9 0? .39, 7.9&61' 8&753, 6.66611.9313el72 20.975

TOTAL ORS_ 687 630 907 872 gas. .2~ 10 901 & 919 M7, a-Il...
{MEAN 1619 6.5 19.6, 33.9 %7*& 51. 6 2.2. 56.2' %6.7: 36.7 25.7' 11.9 39.5

cb-O&8 1 5.62515.27712.60Bl 943 *6. 68431 1.71 5.979 1.9 6.6 01,.Ol S.95511.71S19.131: 22662S
TOTAL 065. 911 6 91 61 913, 87 a 09 2041 as0 9' 12 911v 34*

MRAN tie8 12.1 25.1; 40.4: 54.970,137 90 6 S.S1 42 179 1.15 %coo
09-11 S Dos 15.02513.3971Oa.sz3,10.96l1o.3s6I 7. 1.9 1 .2'V 5a 5 99.2 lv4 26.9 S 19.0 90.4b TOTAL OR~ 906 a814. 99 Aft 207r 90& SAT AT% 901 S11 to909 l~i

ME AN 10.9s 18.3 29.9' 1#4.51 59.01 66. 73.t 19.2 59.6, 96.5 32. 16.0 99.*3
12-14 5 0 1301195 9o.76511,73711.0231 6.09 7.53 a1.909, 9.42 969811.97811.2 23.509

TOTAL OBs 901 OIL Sal tell asa B6 0 37 ate lee, am an --- &nun

IMEAN 1ie? 19.7 304~ 95.21 59.41 l1.ip 74.1! 19.1 10.2 96.5 32.1 18.3 99.9
15-17 s D 12.o10311&679 9o.91111.795110.9ft 3.629k 7.13' 7.535, 9.7421 9o79911*65411.097 23.322

TOTAL OBSi 910 617 901#9 679 9014 1 ~ 911 92' A8 a!ga AT&l.gas fl.1.3f

MEAN i 8.5 16.3 27o?.7 2 91.t 59 612.9 70.0! *,*,I 59.1 93.&: 29.1 15.7l 90.9
I 5 -20 s D 13.29 12o33t 9o31210.o3S1 9.929 46399".19 1.~937 6.620 le59110.311R2o255 22.51(TOTAL 061 901 82E 90& lui 201 ~ 672'' 01 A791 911 661l 9091 -0&7

MEAN 6.% "13.~ 24.& 36;49 96.4 65. 2o9' 59.2, 50.6, 91.5 27. 9. 1%.1 31.9
('1-23 s 0 lI s 13.86112.91i1.295 Be&.665 s? 6.971.s1 &o121 6.577' lor#12, 6.901n0.973 #2.67 20.919

TOTAL 0OR t ii 1 IS1L1lZ.J 9all fi9l a7 69 1 9 .iI

tMEAN l~f2o $$ lb 91 6 166 ~44* 6.9 1*.9 36.7
' Ult ~ 6 1 ';$9~4 lo3.1 Z3 51.1 9 *10 llo.i 19 ts39 9:667 1s,.. 4 2.970 22.799%

TOTLL O 161 721 70131 72541 974 72S1 71731 70361 72391 6967 72311 411Z 1

C USAMETAC '0 01.5. (C[)
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* SLOBAL CLINATOL06Y BRANCH7
2 USAFETAC MEANS AND STANDARD DEVIATIONS
2 AIR WEATHER SERVICE/MAC

b MET-BULB TEMPERATURES DEB F FROM HOURLY OBSERVATIONS

* 72745 DULUTH I&P M" 73-82
STATION NAME YEARS

mks Lt T JAN FEB. MAR AP. MAYT JUN. JUL. AUG, SEP OCT, NOV DEC ANNUAL
MEAN % .a 10.80 20.7 30.7 %1.t 89. be 58.5 5 4 88 37.1 25.5 12.9 32.6

P0-02 DO ;1%.2913.82411.193 7*932 7.946 8.81 6.009, 6*94; .Sea &.0**10.82913.02S 19.771
0OTA 699 e 2gg 6 72gg aA o j_ 908 62 i sill 904, 670, 909 107

MEAN 2. 8.9 19.i 29.i 40.6 is.i 55.8! 53.ro 85.7 38.3 28.8 12.0 31
03-05 S D 18.89;1#$5S812.91 G.721 6.036 6o%9 661T& 7 Is 116 3.288 loo821O95713.821, 20.099

TOTAL OBS 870 630 907 671 901 68k p0t -t99 676 913 On8 69 Jh

MEAN 1.lo 7.6 18.7 31.0 82.9 51. 53 55. 68. 36.# 28.1 11.2i 32.3
-16-08 s D 15*22918.921112*SSB 6.811: less~ S.9811.196! .3 2 4! 7.883 6.0311.29613.956' 21*311

TOTAL OBS! 895 28 91~ BB 91 STi 904 909 6801 909 872 9051 1087!

MEAN 8.1 11.7 22.9 35.1 488. as* 81;? 59.2 50.8c 39.6, 28.8 13.2 35.?
09-11 5 D 18.80Z2.S8810.18I2 5*72; 9.155 6*01-2So 5.891 7.211 7.8812061312*967 21.170

TOTAL O s o 80 a99 A?1 go? 87I 9 0 88 a71 905 a75 90o 1 0 i.

MEAN 1 'Q 18.1 26.0 37o% 46* $7: 63.:: 80e$ :2 o 1 29.0 16&4 36:
12-14 SO e~ 12.811.28 8.5&.816022 5.97g 5.51~ 5.682 ?.39$ ?e7?10*34211*11S 20.003

TOTAL OSSI 694 828 918 I7 ?v to 901 65816 9 a 9s M 7" 910 tin j

15-17 SDo 11.98110.982 661#78 6.838 7.693 5.801 5.89 .683, 7.86: 7.81 9699810.638 19.815
TOTAL OS1SI o s 0 7 90o 6 q1 si; ?79 i$9 'PO 1

MEAN 7.4 18.5 28.6 31.0. 88.2' Sooll 61* sees!1 89.81 39.1, 28.7 18.8L 38.2
18-20 S O 12e&II.o6G1 8.629 7.f?$8 7*730 5.996 5o?:779.31 7.528' 7529 9-92012.001 19.921

TOTAL OBS 90 823, 896 675 90 7 9021 901: 67S 910l $at 902 1088%9

MEAN 5.$ 124A 22.5 3264 83.1s S1. 5sse Sao9 87.1 37.9 25.7 13.5 38.0
( '1-23 S D 13.840 1~o2.52! I' 10.018 7.701 7.8 00~ Sella 8.202 7678 7*7520.388%1 2.113 1.8

TOTAL OSS_ 89: 61 90m e7q 90o 68 girl 8971 $721 692 8il 693. Jfl7

MEAN 5. 12ot 22.? 33.8 44;11 53. a98 576A 88.91 36.7 28. i136 8
ALLR SD 800132 10.752 6.8835 go$ 11 6*19; 6.3581 8.6181 8.01Mj 8.136*0.870 1186 2035

TOTAL OOI 718i ?51722 0040 728 'm 7 i281 ... in7 U A L11 1
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* GLOBAL CLZRATOL06Y BRANCH
2 USAFETAC MEANS AND STANDARD DEVIATIONS

AIR WEATHER SERVICEIMAC

DEW-POINT TEMPERATURES DES f FROM HURLY OBSERVATIONS

* 727415 DULUTH LAP MN 38
$I.A"ON STATION NAME YFIlS

H IS L S T JAN FEB MAR~ APR. MAY JUN. JUL. AUG SEDOT O EC ANA

MEAN -2.8 8.3 15.2 25.11 3S.9'8.11 54*0 52a~ 88.1 32.9' 20.7 ?&61 25.2
l0D2oI 1 ?1S15.93918.069' 90671 9.976! 7.200 60148 70372~ 6.897 9.Z21S12oS72S7331 ties65

*TOTAL IDS 699! 82% 91Z $72 906' 7 9121 pl0!* 0 I 99 07

MEAN -3 9 3*3 14* 28.9 3S56 46.1 53.8 51.71 83.7 32.5 20.2 27.CE5
',f3-05 S D 1709919661#oS330.71 9.551! 70014 6.2o 7*597, 6.607 9*432129316*350 22*16

___TOTAL Obs, 670 030 907 Ilk 901, £5Si 909, 99% 27, 911' *75, 15 -126"1

MEAN -8.07 2.3 140m 250. 37.3 85.1 SS.7 53.5; 88.3 33.0! 19.9 5.1 26.1
1,6-08 S D 15841917045O14.90;1004571 907? 6o6%1 5.536' 561' 68276,la,934A31102560718 2561;4

TOTAL OSSI 595 8210 919 So~ 91 9021 92; &0 909, 572 906 10

MEAN -2.3 S.4, 16.f 27.0 38.3 89. 55.0! 5481 85.71 38.1 Ri1.8 7.9 290

O'911$ 17.1191.01.71.5106 7.8 5.893 .2' 9.3581 8.66312.421150752 220802
b 4TOTAL $$OBS p i t 1 906 Bb S TS, -7' 90s: £75S too..1I

ME A 9 7.9 17.0 27.11 34.8 %9. 55.7 54.9, 85.8 33*7' 21.7 9.07 [;30.84

IMEANt 1.2 7.9 1700 25. 37;. 4A 60 ot4;112 e
12-18 D 15.511184.3215.DQ 155 1 105 7.54 7.03 7.558] 9.O2~ 9.85 0 2 09214.7 21.25

TOTAL oSj g9o $i2, 91 Oz- azl 904 10 1 gig 24 9 pep: ga91s..fl
MEA 15. bob828116106 21 3655 .(41 7522 54 5.1So 33.3 201. 9.5 302

1~1 T T L 9021 7.1592,0998 .9 9 8. 7 2 .
6591 ..IL1 B2,1 6791 9030 8 nOI@ 81 902 .. iii

MEAN So% .1615. 25o8 36,04' 87 55.3 58.51 85.8 32.' 20o5' To2 29.8
TOTAL 055 908 £2 90% a? goal 8.J2 gal 613 8.u~l7.11 i 9 5292,IU

AL MEAN -1. S.0; 164~ 25.81 35.8 87. 553449 8. 9 3 20 .5 7.72g

N 12 S o 1503?91528813.411 95310.2 ;.11 6!3566 81 $634 9.22202 .5 .9
TOTAL OS *90 1 90 ? 71 61.. 11 7.!1 ? .1 1o 2 7 2

C USAPEAC J 4 0-69. (A)
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GLOBAL CL1MATOL06Y BRANCH

2 USAFETAC RELATIVE HUMIDITY
AIR WEATHER SERVICE/MAC

727%5 DULUTH lAP "N 73-32 JAN
STATION STATION4 HAMS MONTH

CUMULATIVE PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY O&SERVATIONS)

HOR PERCENTAGE FREQUENCY OF RELATIVE HUMIDITY GREATER THAN MEAN TOTAL

MNH (LS.1.) 10% 20% 20% 40% 50% 60% 70% 80% 90% HUMDITY OIL.

UOAN 0-02 Mo 100.0 0 1000.0 99.9 97.9 77.0 119.5 30.7 13.3 72.5

___03-05 100.0 100.0 100.0 100.0 96.7 32.2 S0.6 30.1 18.5 13.1 sa

____ -08 M0o. 100.0O 100.0 100.0 96.38 *to? 51.2 31.8 15.3 73.8 695

___09-11 100.0 100.0 10000 99.5 95.8 77.7 52.3 30.2 18.5 72.5 6IM

___12-18 100.0 100.0 99.9 197.8 88.2 55.9 37.l 20.6 10.0 55.5 6911

g15-17 100.0 10000 99.8 95.3 73.9 53.2 32.8 17.9 6.8 &3.9 900,

£ ___18-20 100.0 100.0 99.9 99.0 $6.9 53.6 83.1 284.4 11.3 6.5 9041

___21-23 100.0 10090 100.0 100.0D 95.8 71.8 81.8 27.9 13.5 709 95

cTOTALS 100.0 100.0 100.0 91119 91.5 70.5 lIS*4 25.7 12.6 70.2 7181s

C

( ~USAFETAC pa 475 rLA

AR__0___-5__ L A)

AL aU



GLCBAL CLIMATOLOGY BRANCHREAIEHMDT

2 AIR wEATHER SERVICE/MAC

* 7271#5 DULUTH ZAP MN 73-82 FEB
STAYIOON STAMIN NAAW~g MONT"

* CUMULATIVE PERCENTAGE FREQUENCY Of OCCURRENCE
(FROM HOURLY OBSERVATIONS)

MON PC ENTAOE *UOGLRCy OF MMLTIVE HUNMICT GUEATE THAN hmEA TOTAL
ISA MOT RLATIVE HO. OF

*(.T) 0% 20% 30% 40% 50% 60% 70% 60% 90% HUMIY 0ON&

_ 3-_ S 1100* lfn.100*0 100*0t 990111~. $as* 895 619 . -1.. 36.3-.5 75.5 ?S30&s

[ 06-06 100.0 100.0 100.0 99.0 9 !2. 56.3 62.6 37.5 16.6 ?5.$ 824

09-11 100.0 100*0 10O.0 99.,. %406 logo.. 53.3 32.7 13*.# 72.7 $sO

12-1E. 1100 .100.0 9904 91 8063. 3JOS3504f 1904 6.9 65.0 M__

(___15-17 100.0 99.6 97.5 9O.41 69.6 %tot 30.9 15.3 Sol# 61.5 *IS

___ S-2O 100.0 99.9 99.0 95*4 110.6 *068 3999 22.7 $94 66*4 523

___21-23 100.0 100.0 99.9 96.7 91.9 71.5 51.2 30.0 907 73041 W1

TOAL __0060_ 1_____ __________.p 20 a± : 1- ,n, B5

cUSAMITAC to 0.67-3 (OL A)

- - -.

%4
* -.A,
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GLOBAL CLIMATOLOGY BRANECHREAIEHMDT
US AFCT ACREAIEHMDT

£ AIR WEATHER SERVICEIMAC

&'27111 DULUTH IAP PIN 73-62 MAR
STATION STATION NAWE0 MONT"

CUMULATIVE PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

HUSPERCENTAGE FREQUENCY OF RELATIVE HUMIDITY GREATER THAN MAN TOTAL

MOH UE RELATIVE NOL OF
OTH (L.S.T) 10% 20% 30% 40% "0% 60% 70% 60% 0% HUMIDITY OSS&

* MA9 0o-02 100.0 100.0 00.0 99.5 99.1 7905 611.5 39.3 20.1 714.9 912'

___03-05 100.0 100.0 100.0 99.9 97.9 56.2 17.9 99.901 22.1 7.5 907

0 6-08 100.0 100.0 100.0 100.0 97.3 69.7 70.9 1199. 23.1 Tos. 912

if09-11 100.0 100.0 99.8 9701# 69.5 72.1 50.1 3303 17.0 71.1 599

___12-14 100.0 100.0 96.9 65.9le 73.9 59.9 36.0 29.3 10.5 69.2 911

(15-17 100.0 99.9 97.5 69.9 6.1 95.9 33.5 22.9 10.1 12.1 902

18-20 100.0 10090 98.91 90.1 79.9 55.a %D0ll 28.5 12.5 16's 99

21-23 100.0 100.0 100.0 97.9 55.3 71.2 52.9 396 17.1 71.7 905

I

( USAFETAC 0.17.5 (01. A)
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GLOBAL CLIMATOLOGY BRANCHREAIEHMDT
2 USAFETACREAIEH MDT

AIR WEATHER SERVICE/MAC

I 727115 DULUTH IAP MK4 73-82 APR
STATION STATION NAIM MONTH

* CUMULATIVE PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY O&SERVATIONS)

HOUS RCENTAGE RUQUENCY OF RELATIVE HUM10ITT GRIATIR THAN h~am TOTAL

MTH (L.S.T) 0%77 20% 30% 10% 50% 60% 70% 60% 90% ""MCITY OIL

APR1Dla ca=2aL.8 Lm~IaL.0. 97tL9 S2&3. 3304. J1 . ?290. 672

____3-05 100.0 100. 10000 99.2 tool 82.1 12.1 433 18.5 75.5 1 371

06-08 100.0 100.0 99.3 97.7 91.1 76.3 58.6 39.5 17.3 73.? sob

09-11 100.0 100.0 95.7 _300 66.5 11991 34.6 23.3 11.3 61.9 573

12-14 100.0 99.3 67.3 53.3 51.0 35.3 25.5 15.9 7.1 53.5*1 379.

(15-17 .100.0 95.3 30.9 1.7 7.7 35.6 21.6 12.7 3.1 52.0 $73

(18120 100.0 99.3 90.3 75.9 11.5 oleo 25.1 15.9 3.3 55.9 S75

21-23 100.0 99.9 95.9 93.5 73.5S 60.3 39.7 25.2 10.1 66.3 870

USAFETAC o 475 OLA

-- - -m - -
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GLOBAL CLIMATOLOGY BRANCHREAIEH MDT
2 USAFETACREAIEH MDT

AIR W~EATHER SERVICE/MAC

72715 DULUTH IAP MN ?3-82 MAY
STATION ~ STATION HAWn S MONT"

CUMULATIVE PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

Ho 10%AG 20%UNC O RELATIVE HUMIDITY GREATERUA MA O

(U) 1% 2% 3% 4% 5% 60% 70% 0% 9% HUMDIT Olt

* MAY '.0-02 100.0 100.0 99.9 95.1 55.9 70.5 53.7 3%.0 11.05 71.0 905

0___3-O5 00.0 100.0 100.0 95.2 91.7 ?to? 13.5 42.9 15.1 75.11 905

___06-08 100.0 100.0 95.6 93.9 52.5 161.5 19.1 3304 15.3 19.9 913

____09-11 100.0 95.5 57.9 1 7110 59.2 1 3.2 29.? 19.3 5.7 57.5 907

___12-lI '100.0 91.1 77.9 60.0 43.6 32.2 22.0 13.7 1.9 50o9 904

(15-17 100.0 9ses 73.2 S696 4003 25.5 19.0 13.0 6.1 48.5 903

(___18-20 100.0 95.1 52.7 61.5 51.2 3S.5 26.2 16.0 7.3 51.3 90S

___21-23 100.0 100.0 95.0 $9.1 ?3.? S6.1 1.2 21.5 10.0 11.1 902

( U~LSAPETAC m .mmmOiA
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SLOBAL CLINATOLOSY BRANCH RELATIVE HUMIDITY2 LSAFETAC
AIR WEATHER SERVICEIMAC

72711 DULUTH lAP XV 73-62 JUN
STATION STATIO HAM I MONT"

* CUMULATIVE PERCENTAGE FRIQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

HOURS PIRCENTA PRQUIENCY OF RKATI HUIUCHT GREATER THAN N TOTAI
MTH (1ST) 10% 20% 30% 40% 50% 60% 70% 60% 90% NT ONSly 01

___03-05 10 * a.I 0090 10000~z.. 9908. 9602L 57.5 13.9 27.1 53.3 515,

(06-08 100.0 100.0 100.0 199.1 961.183.9 57.5 43.5 117.1 ?6.9 571

09-11 100jA 100.0 99.5 90.9 73j4 50.1 32.9 17.1 1,.0 13.2 370

t1-1 10000 100iL.. 95.5 scipL 53.7 34.5ll 22.0 11.1 5.5s 51.2 1553

15___i-17 .1oo* 10060 95.? 73.4 53.7 35.1 25.1 11.2 5.7 15.1 555

18-20 1100.0 100.0 toot 5.3 64.2 B0.z 32.5i 15.5 1.3 51.5 570

21-23 100.0 100.0 100.0 99.5 94.1 55.5 15.1 35.9 12.51 75.5 55.

TOTALS fj.. L . iL IL &Lht.7 90

USANTAC 047.5 (OL A)
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6 LDBAL CLIMATOLO6Y BRANCHREAIEHMDT
2 USAFETACREAIEHMDT

AIR WEATHER SERVICE/MAC

* 727165 DULUTH lAP MN 73-82 JUL
STATION STATION NMEU NO MONTH

CUMULATIVE PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

MO OURS___ PERCENTAGE FRMQENCY OF RELATIVE HUMIDITY GREATER THAN kmIA TOTAL

1_ _ _ _ _ ___ __ ___L.. 10% 20% 30% 40% 50% 60% 70% 600% % HLMIIITY ORS.

*JUL 0-02 100.0 100.0 00.0 100.0 100.0 96.5 55.3 S4.6 12.1 51.1 910

____3-OS 100.0 100.0 00.0 100.0 100.0 99.7 940 70.2 17.51 841.2 909

36___ -05 100.0 00.0 100.0 100.0 99.6 93.7 1708 . 1 5.03 ~w 79.7 90?

3 9-11 100.0 100.0 100.0 95.1 81.3 55.? 35.3 15.2 5.2 65.4 905

1Z-14 1000 100.0 99.3 S5.4 62e% 35.7 19.9 10.7 2.1 57.5 904

4 15-17 10000 100.0 96*4 53.? 55.3 133.0 15.1 5.3 2.3 S5.& 913

( ___18-20 100.0 100.0 199*6 94*3 ?8.5 5504 3000 14*6 2.5 63.3 902

___21-23 100.0 10090 100.0 100*0 99.? 93.5 71.5 37.6 5.1 75.6 901

TOTALS 10o00 1o000 990 95* ass 710 1140 _2& Is ?095 7

US PAA 04 0.87.5 (OL A)
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GLOBAL CLINATOLOSY BRANCHREAIEHMDT

2 LSAFETAC
AIR WEATHER SERVICE/MAC

727045 DULUTH ZAP MN 73-62 AUG
STAMMO# STATIOW NAMM UO O

* CUMULATIVE PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OSERVATIONS)

HUSPERCENTAGE euawgEcv OF RATIE HUMID" GR EATER THAN AVAN T0TAL

MONTH (LS 1) 10% 20% 30% 40% 50% 60% 70% 60% RE0%IV No.mr Oss

*~~~O A767 9-o _ZoeLL 9L .. iL jaL. I.. 26.1 86.5 905

0___f3-05 100.0 100.0 1000 99.O9 99.9 95.9 96.05 50.3 31.1 Sbes 699

SI___06-OS 100.0 100.0 100.0 10000 99.9 97.9 8119 68.0 30.3 86.6 902

___09-11 100.0 10000 99.9 98.6 90.1 To.? 63.6 29.3 10.9 70.4 66

12-14 10090 100.0 99.3 93,3 70.1 67.9 31.0 1S.6 5.6 62.3 $6

£___15-17 100.0 100.0 96.9 90.0 17.6 file7 26.5 16.5 5O5 61.2 691

16-20 100.0 100.0 99.5 96.1 $9.1 73.6 51.5 26.9 6.5 70.6 901

21-23 100.0 100.0 100. 100.0 99.6 96.5 517.1 55.5 14.6 61.3 69?

- 4f
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GLOBAL CLIMATOLOGY BRANCHREAIEHMDT
2 USAFETACREAIEHMDT

AIR WEATHER SERVICEIMAC

72745 DULUTH ZAP MN 73-82 SE P
STAION STATION NAMM M*IODM~

CUMULATIVE PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY OBSERVATIONS)

11HUSPERCENTAGE FREQUENCY OF RELATIVE HUMIDITY GREATER THAN MEAN TOTAL
MONTH IRELATIVE NO. OF

(L.S.T) 10% 20% 30% 40% 50% 60% 70% 60% 90% HUMIDITY 063.

* sEP 00-02 100.0 100.0 00.0 100.0 99.3 95.1 9100 70.0 21.1 53.7 687!

0___3-05 100.0 100.0 100.0 100.0 99.5 97.6 93.2 75.2 29.1 B5.6 675

____b-OS 100.0 100.0 100.0 99.9 99.2 96.9 90.3 72.? 31.8 6S.l 660

___09-11 100.0 99.9 9905 97.5 86. 72.1 51.o 32.0 13.5 71.4 STSi

12-14 100.0 99.1 .97.0 67.6 6S.R 47*5 31.7 18.2 1.7 1. 69

( 15-17 iaco 99.5 95.3 85.5 15.2 140 31.5 1604 1 49 6004 679

18-20 100.0 100.0 99.7 97.1 92.4 75.2 S9.3 30.2 8.3 72.5 578,

21-23 100.0 100.0 100.0 99.9 96.1 95.2 82.1 5406 15.9P g0.5 672

TOTALS 100.0 99.9 9609 96.1 69.0 79.1 66.4 *.5 11.5 75.1 70361

( ~USAFIAC loom .5(O A

----------------------
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GLOBAL CLIMATOLOGY BRANCH RELATIVE H MDT
2 USAFETAC HMDT

AIP 6EATHER SERVICE/MAC

7 2745 DULUTH ZAP NN 73-62 OCT
STATION STATION NAME IO MONT"

* CUMULATIVE PERCENTAGE FREQUENCY OF OCCURRENCE
(FROM HOURLY O&SERYATIONS)

HUSPERCENTAGE FREQUENCY OF RELATIVE HUMIDITY GREATER THAN MEAN TOA

MONTH S ______ _____ _____ ELATIVR NO TOF~
MNH (ST) 10, 7 20% 30% 40% 50% 60% 70% 00% 90% HUwfxf-t Iou

I 0CL 00-02l 31*Ofl~ 1000 1VAL.9& 9kaft 859b 6&92 43.9 19.1 11.3 904__

C__ 3-05 100.0 100.0 00.0O 99.7 96.5 92.1 71.2 50.3 11.5 79.3 913J

i ____ 0-06 100.0 100.0 100.0 99.9 99.1 94.9 1?9.6 54.5 1S.4 80.14 909

1b ( 09-11 100.0 100.0 99.9 99.1 89.9 19.0 %S.3 25.9 10.9 69. 905i

____12-19 100.0 99.1 95.5 65.0 63.8 91.1 28.2 15.7 1.5 59.1 o961

( ___15-17 100.0 99.7 9495 6111$ 10.6 %1.7 29.8 17.7 6.1 56.s 19 03]

(18-20 100.0 100.0 99.1 93.1 61.1 93.5 4407 25.7 962 97. 9101

____21-23 100.0 100.0 100.0D 99.1 91.9 78.?7 56.5 35.7 18e7 72.9 6921

TOAL 10. 9.9 969 9. 6.6 7009T 31 34.3 11.8 70.5 7239

( ~USAPETAC PO 475WOLA
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G LOBAL CLIMATOLOGY BAC
2 USAFETAC RELATIVE HUMIDITY

727115 DULUTH ZAP NX 36 Nov

CUJMULATIVE PECENTAGE FREQUENCY OF OCCURRENCE
(PROM HOURLY OSERVATIONS)

I N0I~PUC.IWAGI WmAGURCY OF NLAW WUMI0N 0GAU THAN Nam TOMA
&eIRNATIY t4O Of

1 0% 20% 30% d 0% 40% o% 40%M o 90% eWuMM OIL

NOV 0-02 100.0 100.0 000 99.9 97.9 6e.0 6.3 39.3 14.5 15.5 M,

03-05 100.0 100.0 00.0 100.0 to.7 test 71.9 55.5 15.5 11.9 675,

06-06 100.0 100.0 100.0 100.0 96.5 94 1e 53.3 16.5 76.9 613

D __ 9-11 100.0 100.0 99.6 9",5 #9. 61.5 05.0 31-*, 15.7 75.5 675

12-14 100.0 100.0 90.2 93.3 ?9*1 51.1 39.1 21.9 9. 54 G~

IS1-1? 100.0 100.0 97.6 906 71. 59.6 39.1 30.9 Ga5 55.9 59

18-20 100.0 100.0 00.08 96.0 56.0 los3 51.5 "9.9 10.0 70.4 $111

21-23 100.0 100.0 100.0 99.3 95.5 *go& 51.6 35.5 1all 15.5 6556

(

1O~S 100.0 100.04 99.5 914 92.0 no.9 58.9 35.5 13.5 13.0 6923

10 SU"AlC " M (OL A)

-N-".
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GLOBAL CLIMATOLOGY BRANCH
USAFTAC ELATIVE HUMIDIT

AIR MEATHER SERVICEJIMAC

* 72745 DULUTH ZAP WN 73-02 DC
STAION STAION "AA 20

* CUMAULATIVE PERCENTAGE FREQUNCY OF OCCURRENCE
(FROM HOURLY GESEIVATIONS)

HOURnS PCNAOE FINGWIP" OF IlATMV NUAMMS OMEAN TW1A _P" 'at"

MTH (LS.t) 10% =EAN 0% " 7% a%0m O

00-02 1lIL.... 10090. ID2aL0 1206L. .2204. ISO%. 66L. 44*L. lbL.. 7606 9

____3-05 100.0 900.0 00.0 99.9 97.7 55.00 55.2 %lot 20.0 77.5 SOS

6-0S 100.0 100.0 00.3 100.0 97.5 $b.$ 567.3 46.? 19.7 77.5 9OS

__b_ 09-11 11060 100.0 0o00 10160 Oves 1130 boo? 05.3 lo.e 76.5 90o.

___12-15 100.0 100.0 00.0 95.0 66,.5 $9.9 53.3 32.9 12.? 70.9 910

(___15-17 100.0 100.0 00.0 95.5 63.5 51.5 50.0 31.0 10.1 59.3 900

13-20 100.0 10o*0 so., 98.6 *1.11 740 57.3 33.6 13.3 72.5 902

___21-23 100.0 100.0 100.0 99.o 95.0 71.2 51.9 Sl.1 It" 75.3 S93

IMAP~?AC OW 4 (01. A)
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USA 7 1 5EA TObYIAC RELATIVE HUMIDITY

7S DUUT TALM 73-62 ALL

OAM 721:1 OULUT lap W

* CUMULATIVE PERCENTAGE PINUENCY OF OCCURRNCE
(PROM HOURLY ONRVATION)

PMS CITAO F9QWCY OF BRTOW NUJMIIT GUAMU 1HM hum TO
MONT" 20%~r "aia OF

cJAN ALL 100.0 100.0 100.0 95.9 91&5 13.5 05.9 25.1 1t.$ 13.2 145

FE§ 100__ *0 99.9 99.5 971. G3.9 13. 93.1 23.3 11. lSot 555

(MAR 100.0 10000 99.3 9"*a 35.9 1 0.0 $a%?1 39.? 16.9 10.$ U2S1

APR 100.0 99.6 9t.13o . 144 2.3 35.5 9.3 25.2 11.9 Go.s 1004

MY100.0 96.s a9.3 19.1 55.1 53.9 3601 29.9 13.09 51.1 1291

(JUN 10000 100.0 920., 91.1 30.1 55.3 S1.1 31.5 112.7 59.1 5910

JUL 100.0 100.0 99.? 91161 Ism, T1.9 59.0 33.9 goo 13.5 1?

AUG 100.0 100.0 99.? 1.* 89.5 103.3 55.5 95.3 £5.1 15.3 111

(SEP 100.0 99.9 93.9D 95.1 119.0 19.1 "so9 4508 15.5 1So1 1036

Oct 100.0 9909 9005 9403 goes lo.9 53.1 34.3 11.3 13. 1U3%

Nov 106.0 51090 99.5 91.o #1.& 73.9p 30.9t 35.5 I3. 13.3 693a

D EC 130.3 33.60 $06.3 9901 93.1 Too5 51.1 90.1t 1S.9 19.0 1111

TOAS 100.10 993 9".1 93.5 69.1 13.e 53.9 39.1 &3ot 10.9 3505

IMANUAC Afro, W4 (OL A)
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U 8 AIR 70103
INIIRONWAL 2ROUCAL

APPLICATIONB C3IWf

PART F PRESSURE SUMMARY
Presented In tais pert ore two tables giving the amen@, sandard deviations, an total mser ot obseervation
of station "resure end sea-level pressure by month ma ammal Sfr the loal hourly ebeervatisna corresponding
to the eight 3-hourly synoptic times Off. 2Me sae computatons are also provided at the bottom of the pae
for all hours combned. All years of data available are ooshined In both of thsee tables, although the overall
period is limited by service as indicated below.

NOT: Station presure not reported for all services until late In 1945.
Station preure reported only at 64horly time for Ar Norse stations from, JW - Adi 65.
MUMA stations do not report Se.-lerel pressure for the period .Jim 65 - fee 70.

1.* Statin presure ise presented In the table In Inches of mercury.

* 2. 8g.-level pressure Is presented in millibars.

Provided below Is a scale to convert station pressure Values In Sashe at marmuy or 0lilihars to pressure-
altitude Ina WWI&' of fieet. This scale Is. em enlarged NIde of the preasre-altituf soale In the Imthemaiaa
Mteorological Imbles,.

P aI SU aA LT TU 9 (1 0 0O's~ FT) -

21111. K) 21 ff is 4 Is tot 1111

Is a a U 9 A LT IT VSS 11 0 0O'S F V

.,4L.

113N 4- 11



2 USA CC SS RAC MEANS AND STANDARD DEVIATIONS
AIR MEATHER SEEVICCINAC

72745 O5LIITH ZAP IN 73-02
STATION3101S NA. ISC INS SFl NSL *SE TU

HIS I~ t JAN. I Fit. MAE. Aft. MAY JUN. I JUL. AUG. UEP. I OCT. NOV. DEC ANNUAL
MEAN 28552fe.09 26.6 604 .0.. .0160s.0 .5 50

CMEAN 25.05 2 692. 6 . 4A Its* .0 Rae% .5 6645 1.05? 8604 30.00
03 soc .26 *a? n .3 st 0.1 &set . 6t *1 * 1 0311 east .82 .218

MEAN 26*4 5 33.0 a.s**.l . .9 0 001600 60

( ~~MEAN 2603. 401.0 26.0. 0 .4 .0 4.t?222 3.3

MEAN 0 2 6: 021 0 *.~01 as01 *1 :W9 east1 so"3 26.0
-TOTAL 085

(1[MEAN 2.00 40 Its

S.. *t 10 0 40 a 81 i



G LOBAL CLIMATOLOGY &MRCHMANADST DRD EVTOS
2 USAFETAC

$94 L9IIL PRSM9 INs No$e FRus "ONLY susSEuAuIOsu

7275 DULUTH ZAP MN7-2]
S~TOSTATION PIPIN VIASS6

042S (L S T JAN. ,1 Fit. I AE. APR. I MAY JUN. I JUL. I AUG. I U . I OCT. jNOV. DE0C. ANNUAL

AEAN qam. 18801140 i11i1 a.05 111&906 0iii - -4&

000 0 Go 9.lp..q5.954 .1 &*as: so, 5.8 15 1." 609m52 O1 go"
*TOTAL 06s3 nim r m

PAEAN 1515. 1519 151:9 131 03 0S 1.Ol 1.ssiai. s
03 S a 18.8; 10.1 t Go"3 &*B 5.85 655 se1l 6.06 9.59 645o

TOTAL CBS 3! lot..I .. JP..I 4 .. 3 __ 5

06S so 19021 10m.0;11 60 * 51 6*4? set 0.36 4.5? 8.19 96163 90986 a 3Bu
TOTAL 055 r0 *a .. D 39

iMEAN 1319.012 1311. of11. oilf 3. @I?* all** Igloo
Do 100141:51*1.911t6

09 D ao1~ss . 5.4 6*. b.e" Sl 606*.1 sets ,.a,# son@ 6*
TOTAL 005 3 0 so 7 3 111 1 1 ! ! .N

MEAN Iglo1o 5 115 55 5.4 set. sale Me 4. 514. 51466 16. S ol&*l.S15
12 SD g.t 1065 4 o, M .6 .G .o S .l $4.0 .16 9.3 tone5 5

TOTAL CBS go I. ml ,ff W3!j
MEAN an mar.11

i AEA Isi woa a5

MAEAN j3M5 at v I spots Moo,
21 S 0 9.1160046 I to-1 0 60 0 * a.1 9.55 1.501

£I TOTAL ON It i
jMEAN 5ja tU. #1USq I. 31. 314 31..154

*AL S1 5. 0 9so* $-*am 5.1" go5 . . 1. *U 9.t

TOAxp 3
4" . ~i wr uas
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